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I . INTRODUCTION 


The  generation,  solution  and  analysis  of  large  scale 
mathematical  programming  models  presents  significant  problems 
in  data  handling.  For  a typical  large  scale  model  the  output 
from  the  computer  may  exceed  40,000  lines  and  it  is  very 
difficult  and  time  consuming  for  the  user  to  go  through  that 
much  paper  to  extract  the  information  he  needs.  Space  is 
also  needed  to  store  all  these  outputs  and  it  is  difficult 
to  provide  routine  access  to  old  solution  files. 

Over  the  past  several  years , faculty  and  students  at  the 
Naval  Postgraduate  School  and  the  University  of  California 
at  Los  Angeles  have  been  cooperatively  developing  theory  and 
algorithms  to  solve  large  scale  linear,  nonlinear  and 
integer  optimization  problems . This  research  has  been 
furthered  by  the  development  of  several  software  systems  to 
solve  large  scale  optimization  problems.  ATHENA  is  part  of 
that  development  and  was  built  to  satisfy  a pressing  need 
to  be  able  to  quickly  and  easily  analyze  solutions  to  these 
large  problems. 

The  research  in  large  scale  optimization  at  the  Naval 
Postgraduate  School  has  concentrated  on  providing  economic 
solutions  to  current  Department  of  Defense  problems.  One 
such  project  that  was  going  on  concurrent  with  the  development 
of  ATHENA  was  a large,  medium  range  capital  budgeting  problem 
that  required  the  solution  of  a mixed  integer  programming 


problem  with  11,687  constraints  and  variables  [6].  ATHENA 
was  used  successfully  with  this  project,  and  performance  of 
ATHENA  on  this  problem  is  reported  below. 

System  ATENA  has  been  developed  to  handle  output  from 
these  large  optimization  problems  by  enabling  the  user  to 
get  the  information  he  needs  interactively  through  a com- 
puter terminal  and  by  economically  storing  the  large  files 
in  packed  form  in  low  cost  media.  The  features  of  the 
system  may  be  summarized  as  follows: 

1.  Quick  and  accurate  answers  to  simple  questions  that 
are  tedious  and  error  prone  to  address  manually,  e.g.. 

How  many  of  a set  of  variables  are  = 1.0? 
or  How  many  are  greater  than  0? 

or  What  variables  are  in  a specified  range? 

or  What  constraints  are  satisfied  exactly?  Etc. 

2.  In  large  scale  mathematical  programming  models  the 
names  of  rows  and  columns  are  constructed  systematically  so 
that  groups  of  variables  with  relationships  in  the  real 
world  have  similar  names.  Using  the  system  one  can  have 
automotic,  easy  and  accurate  answers  for  many  interesting 
properties  of  these  groups.  (For  instance,  the  average 
value  of  all  the  variables  whose  names  begin  with  X,  etc.) 

3.  ATHENA  can  also  be  used  as  a basis  for  a simple 
report  writer. 

4.  The  system  provides  very  compact  computer  storage: 
the  original  solution  file  is  typically  packed  into  1/10 

of  its  normal  volume.  For  example,  a solution  file  from  the 
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IBM  MPS/360  package  of  a linear  programming  model  with 
12,000  rows  and  columns  occupies  1.5  magnetic  tapes  2400 
feet  long  at  800  BPI  in  original  unblocked  form,  but  in 
packed  form  the  solution  occupies  approximately  31  feet  of 
magnetic  tape. 

5.  There  is  systematic  and  economic  file  organization 
with  easy  and  accurate  access. 

6.  A file  structure  for  multiple  runs  of  the  problem 
for  comparisons  is  available. 

7.  The  system  requires  modest  resources  (core,  time) 
in  a time  sharing  environment  for  a large  amount  of  data. 

8.  The  system  has  portability  and  allows  easy  change 
or  expansion  since  the  whole  system  has  been  developed 

in  FORTRAN. 

ATHENA  was  inspired  by  a similar  system  developed  for 
the  Department  of  Energy  by  O'Neil  and  Sanders  [5]  called 
PERUSE.  PERUSE  was  developed  to  aid  in  the  analysis  of  large 
linear  programming  energy  models.  A study  of  the  needs  of 
Naval  Postgraduate  School  students  and  faculty  showed  that 
additional  capacities  beyond  those  in  PERUSE  were  necessary 
to  support  current  and  future  research  in  large  scale 
optimization.  In  addition  to  the  standard  MPS  output,  it 
was  determined  that  ATHENA  should  support  the  experimental 
optimization  system  XS  [3];  the  output  of  this  system  con- 
tains in  addition  to  standard  MPS  output,  upper  and  lower 
penalties  that  implement  the  'elastic  formulation'  of  linear 
models  that  is  unique  to  XS.  ATHENA  also  had  to  support  the 
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use  of  a preprocessor  PREP  [2]  that  reformulates  the 
original  optimization  problem  to  an  equivalent  reduced 
problem  with  fewer  rows  and/or  columns.  A study  of  past 
and  current  mode  ..ing  efforts  at  the  Naval  Postgraduate 
School  identified  additional  commands  that  would  help  in 
the  analysis  of  large  models. 

ATHENA  was  designed  to  be  as  much  as  possible  a direct 
extension  of  PERUSE.  Almost  all  the  commands  and  options 
of  PERUSE  have  been  included  with  the  identical  names  and 
syntax  whenever  possible.  A summary  of  the  extensions  is 
listed  under  the  section  LIMITATIONS  - EXTENSIONS,  of  the 
user's  manual. 


i 
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II.  SOFTWARE  DESCRIPTION 


A.  GENERAL 

The  whole  system  consists  of  3 basic  subsystems  (see 
Figure  1) . 

1.  PARSER  - Code  Generator 

This  subsystem  accepts  as  input  a Query,  parses  it 
examining  the  syntax  according  to  the  productions  of  the 
Query  Language  and  generates  the  corresponding  internal 
code  or  gives  information  for  syntax  errors.  The  internal 
codes  for  each  Query  are  shown  in  the  program  list. 

2.  Input 

This  subsystem  accepts  as  input  either  (1)  an 
unpacked  solution  file  in  'standard'  format  which  it  packs 
and  saves  for  future  reference,  or  (2)  an  L.P.  solution 
file  in  packed  form  from  a previous  session. 

3.  Interpreter 

This  subsystem,  using  the  code  generated  from  the 
PARSER,  searches  the  packed  solution  file  and  prints  out 
the  information  requested. 

B . LANGUAGE 

1.  Host  Language 

The  system  has  been  developed  in  a portable  subset 
of  FORTRAN  IV.  FORTRAN  was  chosen  for  the  following  reasons: 

a.  FORTRAN  is  a general  language  available  at  almost 
any  computer  installation,  so  the  system  can  be  used  with 
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any  contemporary  hardware.  Non-IBM  systems  may  require 
some  program  modifications. 


b.  Since  FORTRAN  is  a high  level  language,  the 
development  time  was  low. 

c.  The  response  time  for  each  Query  is  acceptable 
and  there  is  little  need  for  faster  responses  or  enhanced 
efficiency. 

d.  Extensions  and  changes  of  the  system  can  be 
easily  implemented. 

e.  There  is  good  system  support  for  FORTRAN.  In 
particular,  ATHENA  was  developed  with  the  FORTRAN  G compiler 
of  IBM  360/67. 

2.  Query  Language 

The  set  of  acceptable  Queries  is  divided  into  two 
main  categories: 

a.  Control  Queries 

Control  Queries  provide  commands  to  the  system 
to  perform  specific  tasks,  but  usually  do  not  use  the 
solution  file.  Examples  of  Control  Queries  are  those  that 
accept  comments  for  self  documentation  of  the  output, 
print  headings  for  the  output,  terminate  the  use  of  system, 
etc. 

b.  Command  Queries 

Command  Queries  use  the  solution  file  to  extract 
the  information  asked  for.  Each  Command  Query  consists  of 
various  fields  separated  by  at  least  one  bl: nk.  Some  of  the 
fields  are  optional,  while  others  are  required.  An  internal 
code  number  is  generated  by  parsing  the  Command  Query  for 
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There  is  redundant  information  in  each  record.  Some 
of  these  redundancies  are  the  following: 

The  explicit  number  for  each  row  or  column  may  be 
represented  implicitly  by  the  ordinal  position  of  the  row  or 
column  in  the  file.  Rows  usually  precede  columns  in  solution 


files . 


A large  number  of  the  ACTIVITY  LEVEL  values  will  be 


zero.  The  same  is  true  for  the  SLACK  ACTIVITY,  LOWER  LIMIT, 
DUAL  ACTIVITY  and  PENALTY  values. 

In  many  cases  there  will  not  be  LOWER  or  UPPER  LIMITS 
or  PENALTIES. 

PENALTIES  in  some  cases  may  be  infinite. 

When  the  status  of  a row  or  column  is  'fixed',  then 
ACTIVITY  LEVEL,  LOWER  and  UPPER  LIMITS  are  all  the  same 


number. 


Each  row  or  column  can  be  in  only  one  of  its 


possible  states. 

Moreover,  analysts  who  have  experience  with  large 
scale  Linear  Programming  have  observed  that  most  of  the 
numbers  of  the  solution  file  are  the  same.  For  example, 
most  of  the  numbers  for  LIMITS  are  the  same  for  a large 
number  of  rows  or  columns.  For  purposes  of  analysis,  it 
is  rarely  necessary  to  have  more  than  five  decimal  digits 
of  precision  for  problem  values.  Indeed,  some  large  prob- 
lems cannot  be  solved  with  even  this  degree  of  significance. 
Accordingly,  IBM  single  precision  REAL* 4 representation 
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is  adequate  for  our  purposes.  Conversion  to  REAL*8  extended 
precision  requires  trivial  program  modifications. 

Based  on  the  above  observations,  two  types  of  data 
structures  for  storing  the  solution  file  have  been  developed. 
The  first  one  (SPARSE)  exploits  the  redundant  information 
into  each  individual  record.  The  second  (SUPERSPARSE)  takes 
advantage  of  the  last  observation  by  storing  each  distinct 
number  only  once  for  the  entire  file.  It  is  the  responsibility 
of  the  user  to  select  the  data  structure  type  that  is  appro- 
priate for  each  solution  file.  SUPERSPARSE  is  probably 
superior  for  problems  with  less  them  half  of  all  numbers 
possessing  distinct  real  values.  What  follows  is  a detailed 
description  of  these  two  data  structures. 

2 . SPARSE  Data  Structure 

The  entire  solution  file  is  stored  in  contiguous 
memory  (8-bit  bytes)  as  a one-dimension  array  called  SOLFIL, 
in  the  following  way: 

a.  The  first  16  bytes  (Four  4-byte  words)  are  used 
to  keep  information  for: 

(1)  The  size  of  the  file  in  4-byte  words. 

(2)  The  type  of  data  structure  used  to  pack  the 
file  (SPARSE  or  SUPERSPARSE) . 

(3)  The  number  of  rows  and  columns  of  the  file. 

b.  For  each  row  or  column,  12  sequential  bytes  are 
required,  organized  as  follows  (see  Figure  2) . 

(1)  The  first  8 bytes  hold  the  name  of  the  row 
or  column  left  justified,  one  character  per  byte. 


8 -BYTE  NAME-n 


T^EYTE  BIT  MAP 
2-BYTE  POINTER 
4 -BYTE  VALUE 

4 -BYTE  VALUE 
4 -BYTE  VALUE 
4-BYTE  VALUE 
4 -BYTE  VALUE 


4 -BYTE  VALUE 


4 -BYTE  VALUE 


4 -BYTE  VALUE 
4 -BYTE  VALUE 


4-BYTE  VALUE 


FIGURE  2.  SPARSE  Data  Structure 
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(2)  The  next  2 bytes  are  used  (as  16  bits)  to 
represent  various  characteristics  associated  with  that  row 
or  column. 


(3)  The  last  2 bytes  are  used  as  a pointer  to 
the  first  number  stored  from  the  current  record. 

c.  The  16  bits  from  (2)  above  are  organized  in  4 
groups  of  4,  7,  4 and  1 bits,  respectively,  taken  from  higher 
to  lower  order. 


The  first  group  of 
of  the  current  row  or  column. 
BIT  PATTERN 
0 0 0 0 
0 0 0 1 
0 0 10 
0 0 11 
0 10  0 

The  following  status  indicators 
the  progr am  PREP  [2] 

0 10  1 
0 110 
0 111 
10  0 0 
10  0 1 
10  10 
10  11 
110  0 
110  1 


bits  represents  the  status 

STATUS 

IN  (INFEASIBLE) 

BS  (BASIC) 

LL  (LOWER  LIMIT) 

UL  (UPPER  LIMIT) 

EQ  (FIXED) 

are  reserved  for  use  with 

VC  (VOID  COLUMN) 

SC  (SINGLETON  COLUMN) 

FC  (FIX  COLUMN) 

BC  (BOUND  CHANGED) 

VR  (VOID  ROW) 

SR  (SINGLETON  ROW) 

RR  (REDUNDANT  ROW) 

FR  (ROW  FIXES  VAR.  AT  BOUND) 
ER  (DOUBLETON  EQUATION) 
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TR  (TIGHTEN  RANGE) 

PP  Reserved  for  PREP [2] 


0 10  0 
0 10  1 
0 110 
0 111 
10  0 0 


NUMBER 

NUMBER 

INFINITY 

INFINITY 

INFINITY 


NUMBER 

INFINITY 

ZERO 

NUMBER 

INFINITY 


The  rest  of  the  bit  permutations  are  not  used. 

The  last  (0  bit)  is  used  by  the  interpreter  to 
mark  the  active  and  nonactive  records  when  the  user  uses 
the  ACTIVE  or  DEACTIVE  commands  to  avoid  searching  of  the 
entire  file. 

All  the  above  groups  of  bits  are  stored  together 
as  a 16  bit  binary  number,  which  is  stored  in  2-byte  half- 
word. ATHENA  has  provisions  for  the  use  of  16  bit  halfwords 
representing  absolute  magnitudes  of  0 - 65535,  and  cam  extract 
any  component  bits  of  the  halfwords  as  necessary.  (In  this 
sense,  the  usual  signed  magnitude  of  IBM/360  halfword 
integers  is  ignored.) 

d.  The  (nonzero,  noninfinite)  number  values  which 
must  be  stored  are  located  immediately  after  all  the  informa- 
tion above.  If  the  file  represents  a problem  with  M rows 
and  N columns,  then  location  INDEX  - where  INDEX* (N+M) *3+4+1 
of  the  SOLFIL  array  is  the  first  eligible  location  for 
storing  number  values.  The  value  of  INDEX  is  kept  in  a 2- 
byte  pointer  associated  with  each  row  and  indicates  for  that 
row  the  location  of  the  first  value  stored.  The  sequence  for 
storing  these  numbers  for  each  row  is: 
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pi 

ACTIVITY  LEVEL,  SLACK/INPUT  COST,  LOWER  LIMIT,  UPPER  LIMIT, 

DUAL/REDUCED  COST,  UPPER  PENALTY,  LOWER  PENALTY. 

3.  SUPERS PARSE  Data  Structure 

This  type  of  data  structure  takes  advantage  of  the 
fact  that  in  most  problems  many  number  values  in  the  solution 
file  are  the  same.  Each  distinct  value  is  stored  only  once 
and  a 2-byte  pointer  is  used  to  access  this  value  when 

s 

needed.  This  is  the  only  difference  from  the  SPARSE  repre- 
sentation (see  Figure  3) . 

The  array  with  the  packed  solution  file  is  now 
separated  into  3 parts : 

a.  The  first  part  is  exactly  the  same  as  in  SPARSE. 

b.  The  second  part  is  substantially  the  same  with 
the  following  differences: 

(1)  It  consists  of  2-byte  halfwords  instead  of 
4 -byte  words. 

(2)  Each  halfword  is  a pointer  to  the  third 
part  of  the  array  where  the  distinct  number  values  are 
stored. 

c.  The  third  part  consists  of  a pool  of  4-byte 
words,  each  representing  a distinct  real  number  value.  The 
pointers  to  the  distinct  real  number  values  are  relative 
addresses  in  the  real  number  pool,  so.  a file  which  is  packed 
with  a different  array  size  can  be  used  with  the  current 
pointers  providing  the  array  size  is  large  enough  to  hold 
the  file. 
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8 -BYTE  NAME-1 


2-BYTE  BIT  MAP 
2-BYTE  POINTER 

8-BYTE  NAME-2 


8-BYTE  BIT  NAME-n 

2 -BYTE  BIT  MAP 
2 -BYTE  POINTER 


2-BYTE  INDIRECT  PTR. 
2-BYTE  INDIRECT  PTR. 
2 -BYTE  INDIRECT  PTR. 


2-BYTE  INDIRECT  PTR. 
2-BYTE  INDIRECT  PTR. 

4 -BYTE  DISTINCT  VALUE 

4-BYTE  DISTINCT  VALUE! 

4 -BYTE  DISTINCT  VALUE! 


Ill . USER'S  MANUAL 


A.  INTRODUCTION 

The  system  ATHENA  is  a set  of  programs  which  accepts  as 
input  a linear  programming  solution  file,  packs  it  in  a 
special  data  structure  and  interactively  extracts  specific 
information  from  that  file  through  a set  of  Queries. 

The  size  of  memeory  which  is  required  to  run  the  system 
depends  on  the  size  of  the  file  to  be  accommodated,  and  thus 
on  the  size  of  the  original  optimization  problem.  The  user 
extracts  information  from  the  solution  file  with  a Query 
Language,  asking  questions  related  to  the  solution  of  the 
problem  represented  in  the  file. 

The  entire  system  has  been  developed  in  FORTRAN  language 
for  portability  and  better  coordination  with  other  Linear 
Programming  procedures  which  are  also  written  in  FORTRAN. 

The  Queries  are  self -documenting  and  their  syntax  follows 
closely  the  syntax  of  the  English  language.  To  avoid  typing 
effort  for  experienced  ATHENA  users,  short  forms  of  Queries 
are  provided.  Only  the  characters  comprising  the  short 
forms  are  interpreted  by  the  system,  with  all  subsequent 
contiguous  nonblank  characters  ignored. 

B . QUERY  LANGUAGE 

The  Query  Language  consists  of  three  subsets  of  Queries: 


' 77TR."  T\’r“  — 
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1.  The  Control  Queries: 


With  this  subset  of  Queries  the  user  controls 
mainly  the  output  of  the  system,  inserting  comments, 
headings,  etc. 

2.  The  Command  Queries: 

With  these  the  user  communicates  with  the  solution 
file  and  extracts  the  specific  information  he  needs . 

3.  The  SET  Command. 

This  command  qualifies  the  ATHENA  queries  to  access 
only  a subset  of  the  problem  file. 

1 . Control  Queries 

a.  VERIFY  (Short  Form  V) 

All  the  following  Queries  will  be  displayed  with 
the  output.  This  Control  Query  is  useful  when  the  OFFLINE 
printer  is  used  for  the  output  instead  of  the  terminal, 
or  when  the  system  is  used  under  Batch  Processing;  in  these 
cases  answers  are  transmitted  to  the  output  device  without 
the  corresponding  questions  if  the  system  is  not  in  VERIFY 
mode. 
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b.  NOVERIFY  (NOV) 

The  following  Queries  do  not  appear  with  the 
output.  This  Control  Query  is  most  frequently  used  when  a 
terminal  is  used  for  all  output.  The  DEFAULT  mode  of  the 
ATHENA  system  is  NOVERIFY. 


c.  PROMPT  (P) 

The  system  responds  with  the  prompt: 


whenever  it  is  ready  to  accept  a Query.  PROMPT  is  a 
DEFAULT  mode  of  the.  system. 

d.  NOPROMPT  (NOP) 

Used  to  avoid  the  prompting  phrase  in  the 
output,  especially  when  the  OFFLINE  printer  or  the  Batch 
Processing  is  used. 

e.  H Any  Character  String 

When  the  first  column  of  a Query  is  the  letter 
H,  then  the  character  string  is  printed  as  is  in  the  output. 

H is  used  to  insert  comments  or  headings  in  the  output. 

f.  * Any  Character  String 

When  the  first  column  of  a Query  is  the  character 
*,  no  action  takes  place.  This  is  considered  as  a comment 
and  is  ignored.  * is  useful  to  insert  comments  and/or 
headings  on  the  terminal  output. 

g.  END  (E) 

Used  to  end  the  current  session. 

2 . Command  Queries 

A Command  Query  consists  of  several  fields.  Some 
fields  are  required  and  must  always  appear  in  a Command 
Query  and  others  cure  optional.  Each  field  is  separated 
from  the  others  by  at  least  one  blank  character.  The  number 
of  blanks  between  fields  is  not  significant  and  a Query  may 
start  at  any  character  position  in  the  command.  The  length 
of  a Query  cannot  exceed  80  characters  including  the  spaces 
between  the  fields. 
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The  possible  fields  that  can  be  included  in  a 
Command  Query  are: 

a.  TYPE 

b.  SELECT 

c.  MASK 

d.  CONDITION 

e . PRINT  OPTION 

The  fields  in  a Command  Query  must  appear  in  the 
above  sequence  and  the  first  3 of  them  must  always  appear, 
with  only  2 exceptions.  A detailed  description  follows  of 
each  individual  field  and  the  way  that  it  may  be  used. 

a.  TYPE  field 

This  is  the  first  field  of  the  Query  and  may 
start  at  any  character  position.  This  field  can  be  one  of 
the  following: 

(1)  DISPLAY  (D) 

Used  when  all  the  records  which  meet  the 
requirements  of  the  other  fields  are  to  be  displayed  in  the 
output  in  the  sequence  they  are  encountered  starting  from 
the  beginning  of  the  solution  file. 

What  portion  of  each  individual  record 
will  be  displayed  depends  on  the  PRINT  OPTION  field. 

(2)  COUNT  (C) 

Used  when  only  the  number  of  records  which 
meet  the  requirements  of  the  other  fields  is  desired.  COUNT 
is  especially  useful  immediately  preceding  a DISPLAY  command 
so  the  user  will  know  in  advance  the  size  of  output,  avoiding 
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unpredictably  extensive  printouts.  For  this  Query  the 
PRINT  OPTION  is  ignored  as  meaningless. 

(3)  ADD  (A) 


Used  when  some  numerical  quantities  of 
the  qualified  records  are  to  be  summed.  The  names  of  the 
numeric  quantities  of  each  record  that  will  be  added  are 
given  in  the  PRINT  OPTION  field.  If  no  PRINT  OPTION 
appears,  all  the  numberic  quantities  of  each  record  are 
added  and  their  sums  are  displayed  with  appropriate  labels. 

Since  it  is  mathematically  meaningless 
to  add  LOWER  or  UPPER  LIMITS,  or  PENALTIES,  they  can  not 
be  summed  or  displayed. 

(4)  AVERAGE  (AV) 

Used  exactly  as  the  ADD  command  to  display 
arithmetic  averages.  The  sums  are  divided  by  the  total 
number  of  the  qualified  records. 

(5)  ACTIVATE  (AC)  (Syn.  ACTIVE) 

With  the  ACTIVATE  command  the  user  can 
indicate  a subset  of  the  records  of  the  solution  file  with 
specific  qualifications  determined  by  the  other  fields  so 
that  subsequent  Queries  will  implicitly  refer  only  to  that 
subset.  The  user  can  expand  the  initial  subset  by  using 
the  ACTIVE  command  repeatedly  to  add  new  records  to  the 
active  subset. 

The  command  ACTIVATE  can  minimize  the 
searching  time  for  the  required  information  in  the  active 
subset.  Each  time  the  ACTIVATE  command  is  issued,  the  system 
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responds  with  the  number  of  records  added  to  the  active 
subset  and  the  current  total  number  of  active  records. 

(6)  DEACTIVATE  (DE)  (Syn.  DEACTIVE) 

Used  to  delete  records  with  specific 
qualifications  from  the  current  active  subset  - created 
by  the  ACTIVE  commands  - or  to  eliminate  any  active  file. 
The  system  responds  with  the  number  of  records  deactivated 
and  the  total  number  of  records  remaining  active. 

The  entire  active  file  can  be  deactivated 


by: 


' DEACTIVE  ALL  or  DE  A'. 

With  this  Query  all  the  currently  active  records  will  be 
deactivated  and  the  message: 

'FILE  DEACTIVE  ' 

will  be  printed  out.  Subsequent  queries  will  refer  to  the 
entire  solution  file. 

b.  SELECT  field 

This  field  is  mandatory  and  specifies  whether 
the  qualified  records  are  ROWS,  COLUMNS  or  BOTH.  It  may 
consist  of  one  of  the  following: 

(1)  ALL  (A) 

Specifies  that  the  entire  file  must  be 
searched  for  the  qualified  records  starting  from  the  first 
ROW  and  continuing  to  the  last  COLUMN. 


(2)  COLUMNS  (C) 
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Specifies  that  the  COLUMNS  only  will  be 
searched  for  the  qualified  records  starting  with  the  first 
COLUMN  and  continuing  to  the  last  COLUMN. 

(3)  ROWS  (R) 

Specifies  that  the  ROWS  only  will  be 
searched  for  the  qualified  records  starting  with  the  first 
ROW  and  continuing  to  the  last  ROW. 
c.  MASK  field 

Specifies  that  any  record  is  qualified  for 
processing  if  the  name  of  the  record  fits  the  MASK  field. 

The  MASK  field  is  left  justified  and  may  contain  1 to  8 
characters.  All  the  right  unfilled  positions  up  to  8 
characters  are  assumed  to  be  the  character  *.  The  MASK  is 
matched  against  the  name,  starting  from  the  left,  character 
by  character.  Any  character  in  the  name  is  matched  with 
a * in  the  MASK  field.  The  MASK  field  is  mandatory. 

EXAMPLES 

i.  The  MASK  'x******Y'  specifies  all  the  names 
starting  with  the  letter  X and  having  as  the  8th  (last) 
character  the  letter  Y. 

ii.  The  MASK  'X'  is  equivalent  with  the  MASK  'x*******1 
and  means  all  the  names  starting  with  the  letter  X. 

iii.  The  MASK  '******y'  specifies  all  the  names 
ending  with  the  letter  Y and  it  is  NOT  equivalent  with  the 
MASK  ' Y' . 


iv.  The  MASK  ' ABCDEFXY 1 specifies  only  this 
name  and  since  the  names  of  ROWS  and  COLUMNS  are  assumed 
to  be  inclusively  unique,  the  searching  of  the  file  stops 


when  the  first  match  is  made. 

v.  The  MASK  ' * ' specifies  ALL  the  names  and 
may  be  used  when  no  parti cular  mask  is  desired, 
d.  CONDITION  field 

The  syntax  of  this  field  is: 

FOR  ( conditional  phrase > ) 

The  word  FOR,  left  parenthesis  and  right  parenthesis  must 
always  appear  when  the  CONDITION  field  appears  in  a Query. 

There  are  two  kinds  of  conditional  phrases: 

The  simple  conditional  phrase  and  the  compound  conditional 
phrase . 

(1)  Simple  Conditional  Phrase 

There  are  3 kinds  of  simple  conditional 
phrases:  The  Relational,  the  Status  and  the  Bound  simple 
conditional  phrases. 

(a)  Relational  Simple  Conditional  Phrase 
The  syntax  is: 

<Argl>  <Relop>  <Arg2> 

where  Argl,  Arg2  and  Relop  are  one  of  the  following: 

i.  Argl 

X for  ACTIVITY  LEVEL 

S or  C for  SLACK  ACTIVITY  or  INPUT  COST 
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L 


for 


LOWER  LIMIT 


u 

for 

UPPER  LIMIT 

D 

for 

DUAL  ACTIVITY  or  REDUCED 

COST 

P 

for 

UPPER  PENALTY 

W 

for 

LOWER  PENALTY 

ii. 

Relop 

Relational 

operators  EQ, 

NE,  GT,  GE,  LT,  LE  with  the 

same 

meaning  as 

in  FORTRAN. 

(Note,  however,  that  there  are  not 

imbedding  decimal  characters  as  in  FORTRAN.) 

iii.  Arg2 

Arg2  is  defined  exactly  as  Argl 
with  the  enhancement  that  Arg2  may  also  be  any  integer  or 
real  number.  Arg2  cannot  be  expressed  as  a floating  point 
number  in  exponential  notation. 

(b)  Status  Simple  Conditional  Phrase 
The  syntax  is: 

STATUS  <Flag>  or  ST  <Flag> 
where  Flag  is  one  of  the  following: 


BS 

for 

BASIC 

LL 

for 

LOWER  LIMT 

UL 

for 

UPPER  LIMIT 

EQ 

for 

FIXED 

VC 

for 

VOID  COLUMN 

SC 

for 

SINGLETON  COLUMN 
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FC 

for 

FIXED  COLUMN 

BC 

for 

BOUND  CHANGED 

VR 

for 

VOID  ROW 

SR 

for 

SINGLETON  ROW 

RR 

for 

REDUNDANT  ROW 

FR 

for 

FREE  ROW 

ER 

for 

DOUBLETON  EQUATION 

TR 

for 

TIGHTEN  RANGE 

(c)  Bound  Simple  Conditional  Phrase 
The  syntax  is: 

<Argl>  MINIMUM  or  <Argl>  MAXIMUM 

where  Argl  is  specified  as  in  Relational  Simple  Conditional 
Phrase.  The  words  MAXIMUM  or  MINIMUM  earn  be  abbreviated  as 
MAX  or  MIN,  respectively.  This  is  used  to  extract  those 
records  which  have  the  MAXIMUM  or  MINIMUM  value  in  the  speci- 
fied field  with  the  specified  MASK.  The  system  responds 
with  the  first  record  encountered  with  the  maximum  or  minimum 
value  associated  with  Argl,  and  the  total  number  of  records 
that  meet  the  requirements . This  phrase  may  not  be  used 
with  ACTIVE  or  DEACTIVE  options  in  the  TYPE  field  of  the 
Query. 

(2)  Compound  Conditional  Phrase 
The  syntax  of  this  phrase  is: 


Relational  Cond.  Phrase>  <Log.  Oper.>  Relational  Cond. 
Phrase> 


Relational  Cond.  Phrase  Log.  Oper.  Status  Cond.  Phrase> 

where  Log.  Oper.  is  OR  or  AND  with  the  meaning  of  the  corres- 
ponding logical  operators.  Note  that  the  Bound  Simple 
Conditional  Phrase  is  not  compatible  for  use  in  a Compound 
Conditional  Phrase,  since  it  exhibits  no  boolean  value. 

Also,  the  Status  Conditional  Phrase  must  always  appear  after 
the  logical  operator. 

The  CONDITION  field  as  a field  must  be 
separated  by  at  least  one  blank  from  the  other  fields  of  the 
Query.  The  word  FOR,  the  left  parenthesis,  and  the  first 
element  of  the  conditional  phrase  do  not  require  separation 
by  blank  characters,  nor  do  the  last  element  of  the  condi- 
tional phrase  and  the  right  parenthesis. 

The  CONDITION  field  is  optional  and  need 
not  appear  in  the  Query.  If  it  is  not  present,  any  record 
is  qualified  if  the  MASK  field  is  satisfied.  Using  the 
ACTIVATE  and  DEACTIVATE  commands  the  user  can  actually  have 
unlimited  length  conditional  phrases,  by  adding  qualified 
subsets  of  records  in  the  ACTIVE  file, 
e.  PRINT  OPTION  field 

This  is  the  last  field  of  a Query.  It  is 
optional,  and  if  it  does  not  appear  the  entire  record  which 
satisfy  both  the  MASK  and  the  CONDITION  fields  are  printed 
out. 
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The  elements  of  the  PRINT  OPTION  field  may  be 
any  combination  of  the  following: 

X,  C or  S,  L,  U,  D,  P,  W 

with  meanings  as  described  in  the  CONDITION  field.  The 
output  will  include  information  described  in  the  PRINT 
OPTION  with  corresponding  headings.  The  elements  of  the 
field  can  be  separated  by  any  number  of  blanks,  by  commas, 
or  not  at  all.  If  both  C and  S appear  in  the  PRINT  OPTION 
neither  of  them  is  printed  out.  For  the  commands  ADD  and 
AVERAGE  the  default  PRINT  OPTION  is  X,  C or  S,  D since  there 
is  no  meaning  for  LIMITS  and  PENALTIES. 

For  all  Queries  that  potentially  require  more 
them  one  output  record  for  the  answer  (i.e.,  all  Queries 
except  COUNT,  ACTIVE,  DEACTIVE  and  SET),  the  output  will 
include  the  following  entries  for  each  record: 

NUMBER,  NAME,  STATUS  and  the  entries  specified  in  the  PRINT 
OPTION  field  in  the  sequence  in  which  they  appear.  At  the 
end  of  the  answer  output  for  each  Query  the  total  number 
of  qualified  records  is  given.  The  heading  for  the  output 
is  determined  by  the  SELECT  field.  If  for  this  field  the 
option  ALL  is  used,  the  heading  will  be  the  one  for  ROWS 
although  COLUMNS  may  also  be  included  in  the  output. 

3.  The  SET  Command 

By  default  each  time  a Command  Query  is  issued  the 
whole  solution  file  is  searched  starting  at  the  first  ROW  or 
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COLUMN  and  continuing  by  examining  sequentially  all  the 
records. 

Queries  may  sometimes  apply  only  to  a small  part 
of  the  solution  file  or  to  records  whose  relative  position 
in  the  file  is  known.  In  these  cases  the  SET  command  can 
cause  searching  to  be  initiated  at  a particular  entry  in 
the  file  and  continued  to  another  particular  entry.  Also 
a fixed  step  size  can  be  specified  for  the  search.  Thus 
much  computational  effort  can  be  avoided. 

The  syntax  for  the  SET  Command  is: 

SET  <nuraber  1>  <number  2>  <number  3> 


where; 

number  1 is  the  number  of  the  starting  record 
number  2 is  the  number  of  the  record  to  stop 
searching 

number  3 is  the  step  for  searching. 

All  these  numbers  must  be  integers  separated  by  at  least  one 
blank  and  the  presence  of  all  of  them  is  required.  These 
numbers  also  must  be  in  the  range  of  total  number  of  records 
for  the  file.  The  SET  limits  apply  to  qualify  any  subsequent 
search  of  the  file  even  if  ROW  or  COLUMN  subsets  are  speci- 
fied by  a Query. 

EXAMPLE 

Suppose  the  solution  file  has  300  rows  and  2000 
columns  and  the  following  SET  command  is  issued: 
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SET  18  1500  10 

For  all  subsequent  Queries: 

If  the  SELECT  field  of  the  Query  is  ALL  then  the  searching 
starts  at  the  18th  record  and  continues  through  the  1500th 
record  with  step  10  (i.e..  Record  numbers  18,  28,  38,  .... 
are  examined)  . 

If  the  SELECT  field  is  ROWS  then  the  searching  will  start 
at  the  18th  row  through  the  last  row  (300th)  with  step  10. 

If  the  SELECT  field  is  COLUMNS  then  the  searching  will 
start  at  18th  column  through  the  1500th  column  (or  equiva- 
lently the  318th  record  through  the  1800th  record)  since  the 
number  of  columns  is  greater  than  1500. 

To  restore  default  settings,  use: 

'SET  DEFAULT'  or  'SET  D' 

C.  ERROR  MESSAGES 

The  following  error  messages  are  typed  at  the  terminal 
as  soon  as  they  are  detected.  If  the  error  is  only  in 
syntax,  the  system  is  immediately  ready  to  accept  a new 
query,  otherwise  execution  is  terminated.  Errors  have  been 
grouped  with  one  message  for  each  group.  Messages  are  self 
explanatory. 


ERROR  NO  POSSIBLE  REASON 

1 : Attempt  to  parse  a blank  query. 

101  : Invalid  TYPE  field.  One  of  the  characters 

D, V,C  or  blank  was  expected  after  A. 


102 


: Invalid  TYPE  field.  One  of  the  characters 


I 


103 

104 

201 

202 

301 


502 


503 

504 

505 

506 

507 

508 

511 


O, E  was  expected  after  S. 

: Invalid  TYPE  field.  One  of  the  characters 

P, V  was  expected  after  NO. 

: Invalid  TYPE  field.  No  command  starts 
with  the  given  letter. 

: Missing  character  or  somewhere  in  the 
query  there  is  no  space  delimiter. 

: There  is  no  space  delimiter. 

: Invalid  SELECT  field.  SELECT  field  is 
missing  or  there  is  no  space  delimiter 
between  TYPE  and  SELECT  fields. 

: Invalid  CONDITION  field.  the  word  FOR  is 
missing  (the  string  OR  was  expected  after 
F) , or  invalid  PRINT  field. 

: Missing  left  parenthesis  in  CONDITION  field. 

: Incomplete  condition  field  or  missing 
space  delimiter. 

: Missing  right  parenthesis  in  condition  field. 

: Invalid  OR  logical  operator.  Character  R 
R was  expected  after  0. 

: Invalid  AND  logical  operator.  The  string 
ND  was  expected  after  A. 

: Invalid  logical  operator.  Only  OR  and 
AND  are  accepted. 

: Invalid  operand  for  status . The  character 
C or  S was  expected  after  B. 
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512 

• 

• 

Invalid  operand  for  status.  The  character 

L was  expected  after  L. 

513 

• 

• 

Invalid  operand  for  status . The  character 

L was  expected  after  U. 

514 

• 

• 

Invalid  operand  for  status.  The  character 

Q or  R was  expected  after  E. 

515 

• 

• 

Invalid  operand  for  status.  The  character 

V,  S,  F or  B was  expected  before  C. 

516 

• 

• 

Invalid  operand  for  status . The  character 

V,  S,  R,  F,  E or  T was  expected  before  R. 

517 

• 

• 

Invalid  operand  for  status.  The  character 

P was  expected  before  P . 

518 

• 

• 

Invalid  operand  for  status.  The  character 

I,  A,  C or  D was  expected  before  E. 

519 

• 

• 

Missing  space  delimiter  after  status 

operand. 

520 

• 

• 

Non  recognizable  operand  for  status. 

601 

• 

• 

Invalid  first  operand  for  relational 

operator  in  condition  field. 

602 

• 

• 

Missing  space  delimiter  in  a simple 

conditional  phrase. 

603 

• 

• 

Invalid  relational  operator.  The  character 

T or  E was  expected  after  G. 

604 

• 

• 

Invalid  relational  operator.  The  character 

T or  E was  expected  after  L. 

605 

: 

Invalid  relational  operator.  The  character 
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606  : Invalid  relational  operator.  The  character 

E was  expected  after  N. 

607  : Invalid  operand  in  bound  conditional 

phrase.  The  character  N was  expected 
after  string  MI. 

608  : Invalid  operand  in  bound  conditional 

phrase.  The  string  AX  was  expected  after  M. 

✓ 

609  : Unrecognizable  relational  operator  in 

simple  conditional  phrase. 

701  : Invalid  print  field,  or  missing  word  FOR 

in  condition  field. 

1001  : Error  in  input  data.  Unrecognizable 

status  code . 

1002  : Error  in  input  data.  Data  encountered 

has  less  than  the  expected  number  of  rows 
and  columns . 

D.  LIMITATIONS  - EXTENSIONS 

As  mentioned  in  the  introduction,  ATHENA  is  a direct 
expansion  of  the  PERUSE  system.  It  includes  all  the  features 
of  PERUSE,  except  the  weighted  average  command  and  has  the 
following  differences  and  extensions: 

1.  ATHENA  supports  two  distinct  data  structures,  each 
different  from  that  of  PERUSE.  This  was  necessary  in  order 
to  support  efficient  access  to  individual  records  or  group 
of  records . The  SUPERSPARSE  data  structure  is  unique  to 


ATHENA. 


2.  ATHENA  accepts  as  input  a simple  file  which  can  be 
easily  obtained  from  the  solution  file  of  any  linear 
programming  package  on  tape,  disk  or  cards. 

3.  ATHENA  supports  the  commands  SET,  ACTIVATE, 
DEACTIVATE  and  COUNT,  in  addition  to  the  commands  of 
PERUSE,  allowing  the  user  to  construct  logical  subsets  of 
the  solution  and  efficiently  access  these  subsets  as  inde- 
pendent files  with  very  small  access  time. 

4.  ATHENA  supports  compound  conditional  phrases  for 
extraction  of  more  specific  information  and  the  bound 
conditional  phrase  for  maximum  and  minimum  values. 

5.  ATHENA  uses  object  time  variable  format  allowing 
better  appearance  of  output  and  uses  the  words  NONE  and 
INFINITY  instead  of  the  number  0.7273E76  for  better 
readability. 

6.  ATHENA  accepts  reduced  problems  from  PREP  [2]  and 
can  be  used  to  pass  the  PREP  status  file  with  the  solution 
file  of  any  optimization  system  to  permit  recovery  of  the 
original  problem  solution. 

ATHENA  has  been  designed  to  handle  solution  files  with 
up  to  30,000  records.  The  actual  limit  is  imposed  by  the 
number  of  real  number  values  that  must  be  stored  explicitly. 
This  number  cannot  presently  exceed  65536  since  this  is  the 
largest  integer  pointer  value  which  can  be  stored  by  ATHENA 
in  a 2-byte  halfword.  Experience  has  shown  that  the  average 
number  of  stored  values  for  each  record,  excluding  penalties 


is  1.5  [7],  Adding  to  this  another  0.5  per  record  for 
penalties,  the  problem  size  limit  may  be  as  large  as  30,000 
rows  and  columns. 
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A rough  estimation  of  the  space  needed  for  the  packed 
file  in  4-byte  words  can  be  obtained  by  multiplying  the  sum 
of  rows  and  columns  of  the  solution  file  by  5 for  the  SPARSE 
data  structure  and  by  4 for  SUPERSPARSE.  Before  using 
ATHENA,  adjust  the  size  of  the  SOLFIL  array  in  common  block 
SOLPAC  to  this  number.  To  avoid  passing  problems  with  common 
areas  under  the  IBM  360/67  Operating  System,  use  an  array 
size  that  is  an  exact  multiple  of  4096  larger  than  the 
number  calculated  above.  Also  make  corresponding  adjustments 
to  the  DEFINE  FILE  statement  of  the  main  program.  Other 
computers  will  require  analogous  modifications  to  this  array 
size. 

ATHENA  has  been  developed  in  modular  form  and  can  be 
easily  changed  or  extended  to  support  future  needs.  Commands 
which  can  be  easily  implemented  include  the  weighted 
average,  the  sort  of  output,  or  further  calculations  needed 
for  the  analysis  of  the  solution  file.  ATHENA  can  also  be 
used  as  part  of  an  integrated  system  for  sensitivity  analysis 
of  optimization  problems. 


E . SYSTEM  INTERFACE 
1.  Preview 

Linear  Programming  packages  give  differing  forms  of 
output  so  that  it  is  difficult  for  a system  to  be  interfaced 
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with  all  of  these  solution  formats.  ATHENA  accepts  as 
input  a solution  file  in  a 'standard1  form  which  can  be 
easily  obtained  from  any  other  solution  file  form. 

ATHENA  is  best  utilized  in  an  interactive  system 
such  as  CP/C.MS,  although  it  can  also  be  used  in  batch 
processing.  On  the  other  hand,  most  L.P.  packages  run  only 
in  batch  processing.  Moreover,  in  some  systems  there  is 
no  integration  of  interactive  and  batch  processing  (as  is 
currently  the  case  at  the  Naval  Postgraduate  School  Computer 
Center).  In  these  cases,  the  solution  files  may  be  transferred 
manually  from  one  system  to  the  other  using  magnetic  tapes 
or  cards. 

A simple  input  file  has  been  designed  which  can 
be  punched  in  cards  or  entered  on  tape,  disk,  or  other 
storage  media. 

2.  Input  File 

The  input  file  consists  of  records  with  the  following 
structure: 

a.  The  first  record  always  contains  the  number  of 
ROWS,  the  number  of  COLUMNS,  and  in  position  51  the  character 
' 1'  if  each  ROW  record  contains  PENALTIES  or  'O'  otherwise. 

The  FORMAT  of  the  first  record  is 


(15 , 30X, 15 , 10X, II) . 

b.  Each  subsequent  record  contains  explicitly  all 
the  information  associated  with  each  ROW  and  COLUMN,  with 
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the  following  format: 


I 


* 


NAME 

Format 

2A4 

(left  justified) 

STATUS 

Format 

A2 

X,  C or  S,  L,  U,  and  D numeric  field  values  with  Format 
5E14.5  or  5F14.5.  (The  meanings  of  each  of  these  fields  is 
described  in  the  previous  section.)  If  the  solution  file 
includes  PENALTIES,  then  two  records  will  be  associated 
with  each  ROW.  The  first  will  be  exactly  that  described 
above,  and  the  second  will  have  the  F0RMAT(E14.5,16X,E14.5) 
for  P,  and  W,  the  UPPER  and  LOWER  PENALTIES.  In  all  cases, 
INFINITE  values  will  be  represented  explicitly  by  the  number 
±0 . 1E76 . The  total  number  of  records  must  agree  with  the 
sum  of  ROWS  plus  COLUMNS,  with  the  records  of  ROWS  preceeding 
those  of  COLUMNS;  otherwise  an  Input  error  will  occur.  The 
file  is  read  in  and  packed  one  record  at  a time. 

3.  Packed  File 

a.  Packed  File  as  Input 

If  the  input  file  is  already  packed  from  a 
previous  use  of  the  system,  it  will  be  read  in  unformated 
binary  format.  The  system  will  provide  the  user  information 
for  memory  requirements  before  reading  the  file.  The  packed 
file  may  be  on  a tape  or  disk  but  cannot  be  on  cards.  The 
system  will  ask  the  user  at  the  beginning  of  a session  for 
the  number  of  the  file. 

b.  Packed  File  as  Output 

If  an  unpacked  file  is  used  as  input,  the  system 
will  ask  for  the  file  number  where  a packed  file  is  to  be 
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written.  Of  course,  a DEFINE  FILE  FORTRAN  statement  must 


be  included  right  after  the  declarations  of  the  main  program. 
E.  EXAMPLE  OF  SYSTEM  USE 

The  procedure  follows  for  use  of  ATHENA  at  the  Naval 
Postgraduate  School  Computer  Center  with  the  IBM  360/67. 

The  solution  file  here  is  produced  by  the  MPS/360  package 
and  ATHENA  is  used  under  CP/CMS.  Similar  procedures  can  be 
followed  for  any  other  installation. 

1.  Obtaining  the  Unpacked  Solution 

a.  Submit  the  problem  to  be  solved  using  the  usual 
Control  Cards  required  for  the  MPS/360  package  inserting 
before  the  Control  Card: 

//MPS2.SYSIN  DD  * 

the  following  cards: 

//MPS2 . SYSPRINT  DD  DSN*Sxxxx . nnnnnn , 

//  UNIT*3330,VOL=SER»DISK04, 

//  SPACE* (CYL, (1,1)) ,DISP- (NEW, KEEP) , 

//  DCB*(RECFM»UA,BLKSIZE»133) 

With  these  cards  the  output  of  MPS  will  go  to  the  DISK 
instead  of  the  printer. 

xxxx  is  the  user's  number  and 
nnnnnn  is  the  file  name  on  the  disk. 
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If  the  solution  file  is  too  big  or  disk  space 


f 

¥ 


is  not  available  use  tape  or  tapes  to  store  the  output. 

b.  Use  the  program  REWRITE  (page  98 ) to  transform 
the  MPS/360  tape  or  cards  to  the  format  required  for  the 
ATHENA  unpacked  Input  file. 

c.  Now  the  unpacked  file  for  ATHENA  is  available 
and  can  be  used  to  analyze  the  solution. 

2.  Using  the  System  Under  CP/CMS 

ATHENA  in  CP/CMS  TEXT  form  requires  about  67K  bytes. 
The  space  needed  for  the  packed  file  depends  on  the  number 
of  records,  the  method  used  for  packing  and  the  density  of 
the  original  file.  200K  bytes  would  be  sufficient  to  hold  a 
packed  file  with  up  to  13,000  rows  and  columns.  After 
sufficient  space  has  been  secured,  the  following  procedure 
may  be  applied: 

a.  Ask  OPERATOR  to  connect  the  tape  with  the  Input 
file  created  by  the  REWRITE  to  the  private  disk  as  device 
181.  As  soon  as  the  tape  is  connected,  the  message  'DEVICE 
181  ATTACHED'  will  be  printed  at  the  terminal. 

b.  Before  using  the  tape,  type  ALWAYS  under  CMS 
the  command  ' TAPE  SKIP  1 ' . This  command  will  position 
the  tape  at  the  first  record  of  the  file.  This  command  is 
required  because  the  tape  created  by  IBM  O.S./360. 

c.  Type  $ ATHENA 

ATHENA  will  ask  for  information  about  the  file 
identifiers  for  input-output,  whether  the  file  is  packed 
and  method  of  packing  and  will  give  the  size  of  the  packed 
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file.  For  input  file  ordinal  use  any  number  between  01 
and  99  excluding  the  numbers  03  - 06.  For  output  file 
ordinal  give  the  number  03  or  04.  These  are  the  numbers 
used  by  the  DEFINE  FILE  FORTRAN  statement  and  they  can  be 
changed.  The  system  will  be  ready  to  accept  QUERIES  as 
soon  as  the  prompt  phrase  'INPUT  A COMMAND'  is  typed  by 
ATHENA  at  the  terminal.  The  packed  file  can  be  saved  on 
a tape  using  the  'TAPE  DUMP'  command  under  CMS. 

In  the  next  few  pages  a demonstration  of  using 
ATHENA  with  a solution  file  of  766  rows  and  10921  columns 
is  given.  This  problem  is  a mixed  integer  optimization 
model  with  963  binary  variables  for  medium  term  capital 
budgeting  of  the  Naval  Air  Test  Center  [6] . For  this 
problem,  a query  may  require  as  much  as  one  and  a half 
minutes  of  clock  time  if  the  interactive  system  on  the  IBM 
360/67  is  under  heavy  yes  and  the  query  is  difficult  to 
answer.  However,  most  queries  are  answered  almost  immediately. 
Response  time  is  especially  good  when  the  user  makes  use  of 
ACTIVATE,  MASK  and  SET  features  to  qualify  necessary 
searching. 


$ ATHENA 

WHAT  IS  THE  FILE  NO  OF  THE  SOLUTION  FILE  ? (FORMAT  12) 

04 

IS  THE  FILE  ALREADY  PACKED  ? ENTER  YES  OR  NO  l 
YES 

MEMORY  REQUIRMENTS  FOR  THE  PACKED  FILE  M7749  4-BYTE 
WORDS 

IF  YOU  HAVE  SUFFICIENT  MEMORY  SPACE  ENTER  YES 

OTHERWISE  ENTER  NO  MAKE  ADJUSTMENTS  AT  COMMON  AND  TRY 
AGAIN 
YES 

INPUT  A COMMAND 

^ ^ vU  ^ ^ \b  ^ -k  \b  '.L  - k 'Af  vb  ^ ^ \V  ^ ^ \b  tb  ib  \b  <b  yb  \b  \b  'b  \U  >b  ^ \b  \b  b b b b b b b b b b b b 

b /p  ^ ^ ^p  /p  *p  /p  /p  /p  *p  <p  /p  /p  *^\  /p  ^ /p  rfp  ^ /p  /P  rfp  ^ *p  ^ )p  ^ /p  <p  ^p  *p  ^ /p  /p  ^p  »p  «p  ^ ip  »p  #p  ^ ^ ip  ip  .p  ^ ^ p p ^ ^ ^ 

* USING  THE  CHARACTER  * AS  THE  FIRST  COLUMN  OF  THE  QUERY  * 


* THE  QUERY  IS  IGNORED  AND  THIS  IS  A CONVENIENT  WAY  TO  * 

It  INSERT  COMMENTS  IN  THE  OUTPUT  FROM  A TERMINAL.  * 

* COMMENTS  IN  THE  OUTPUT  FROM  THE  OFFLINE  PRINTER  ARE  * 

* INSERTED  USING  THE  LETTER  H INSTEAD  OF  * . * 

* TO  AVOID  THE  PROMPTNESS  PHRASE  'INPUT  A COMMAND'  AT  * 

* THE  OUTPUT  USE  THE  COMMAND  'NOPROMPT'.  * 

* BECAUSE  OF  THE  REQUIREMENTS  FOP  THE  APPEARANCE  OF  THE  * 

* THESIS  THE  PRINT  OPTION  FIELD  OF  THE  DISPLAY  COMMAND  * 

* IS  USED  ONLY  WITH  AT  MOST  TWO  OPTIONS.  * 


b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b 

•*P  ‘P  ip  #p  ip  p p ^ 'p  ip  ip  *p  /p  ip  *p  ^p  ^ 'P  tp  ^ «p  ^ ip  ^p  ^ ^ ^ ^ *p  p i*p  ^ ^p  ip  *p  ^ ip  ip  ^ ip  ^ ip  ^ ^ ^ ip  >p  ^ ^ ip  ^ *p 

* 

* 

* HERE  IS  A DEMONSTRATION  OF  USING  THE  SYSTEM  ATHENA. 

* 

* 

* HOW  MANY  ROWS  HAS  THE  FILE  ? 

* 

COUNT  ROWS  * 

766  ROWS  OR  COLUMNS  WITH  MASK  l ******** 

SATISFY  THE  CONDITIONS 

* 

* HOW  MANY  COLUMNS  ? 

* 

COUNT  COLUMNS  * 

10921  ROWS  OR  COLUMNS  WITH  MASK  ‘.  ******** 

SATISFY  THE  CONDITIONS 

* 

* HOW  MANY  OF  THEM  ARE  BASIC  ? 

* 

C C * FOR (ST  BS) 
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506  ROUS  OR  COLUMNS  WITH  MASK  t ******** 
SATISFY  THE  CONDITIONS 

* 

* HOU  MANY  OF  THEM  ARE  EQUAL  ZERO  ? 

* 

C C * FOR ( X EQ  0.  AND  ST  BS) 

55  ROUS  OR  COLUMNS  UITH  MASK  J ******** 
SATISFY  THE  CONDITIONS 

* USING  THE  COMMAND  'ACTIVATE'  ONLY  THE  ACTIVATED 

* RECORDS  ARE  SEARCHED  TO  ANSUER  THE  QUESTION. 

* THIS  IS  A GOOD  UAY  TO  AVOID  SEARCH  OF  THE  UHOLE 

* FILE. 

* 

ACTIVATE  COLUMNS  XO 

73  RECORDS  ACTIVATED 
TOTAL  RECORDS  ACTIVE  J 73 

* 

* HOU  MANY  ROUS  NOU  ? 

* 

C R * 

0 ROUS  OR  COLUMNS  UITH  MASK  J ******** 

SATISFY  THE  CONDITIONS 

* 

* THERE  ARE  NO  ROUS  SINCE  ONLY  COLUMNS  ACTIVATED. 

* HOU  MANY  OF  THEM  ARE  BASIC  ? 

* 

C C * FOR (ST  BS) 

1 ROUS  OR  COLUMNS  UITH  MASK  : ******** 

SATISFY  THE  CONDITIONS 

* 

* DISPLAY  THEM 

* 

DISPLAY  C * FOR (ST  BS)  X L 
THE  FOLLOUING  ROUS  OR  COLUMNS  SATISFY  CONDITIONS 

NUMBER  .NAME..  AT  ...ACTIVITY LOUER  LIMIT. 

303  X041  BS  0.12910  0.00000 

1 ROUS  OR  COLUMNS  UITH  MASK  : ******** 

SATISFY  THE  CONDITIONS 

* 


* UHAT  IS  THE  AVERAGE  OF  NONZERO  ACTIVITIES  ? 

* 

AVERAGE  C * FOR(X  NE  0) 

THE  FOLLOUING  ROUS  OR  COLUMNS  SATISFY  CONDITIONS 


NUMBER  * NAME » » AT  ...ACTIVITY*..  .. INPUT  COST ♦ . 
SUMS  OR  AVERAGES  l . 0.98773  0.76576 


71  ROUS  OR  COLUMNS  UITH  MASK  .*  ******** 

SATISFY  THE  CONDITIONS 

* 

* THE  SUM  OF  ACTIVITIES  AND  INPUT  COST  ? 

* 

ADD  C * FOR  < X NE  0 ) 

THE  FOLLOWING  ROWS  OR  COLUMNS  SATISFY  CONDITIONS 

NUMBER  .NAME..  AT  ...ACTIVITY...  -..INPUT  COST.* 
SUMS  OR  AVERAGES  l 70.12909  54.36882 


71  ROUS  OR  COLUMNS  WITH  MASK  J ******** 


SATISFY  THE  G-ONHIXIQNS 

* ADD  SOME  NEW  COLUMNS  AT  THE  ACTIVE  FILE 

* 

ACT  C YM01 

175  RECORDS  ACTIVATED 
TOTAL  RECORDS  ACTIVE  t 243 

* 

* BASIC  ? 

* 

C C * FOR  (ST  BS) 

7 ROWS  OR  COLUMNS  WITH  MASK  J ******** 

SATISFY  THE  CONDITIONS 

* 

* DISPLAY  BASIC  AND  ZERO  ACTIVITY 

* 

DC*  FOR  ( X EQ  0 AND  STATUS  BS)  X C 
THE  FOLLOWING  ROWS  OR  COLUMNS  SATISFY  CONDITIONS 

NUMBER  .NAME..  AT  ...ACTIVITY INPUT  COST.. 

5568  YM01061  BS  0.00000  -0.01000 


1 ROWS  OR  COLUMNS  WITH  MASK  J ******** 
SATISFY  THE  CONDITIONS 

* 

* HOW  MANY  INPUT  COSTS  ARE  ZERO  ? 

* 

C C * FOR  < C EQ  0 ) 


5 ROWS  OR  COLUMNS  WITH  MASK  l ******** 
SATISFY  THE  CONDITIONS 

* 

* HOW  MANY  AT  LOWER  LIMIT  ? 

* 

C C * FOR(STATUS  LL) 

171  ROWS  OR  COLUMNS  WITH  MASK  J ******** 
SATISFY  THE  CONDITIONS 

* 

* ELIMINATE  SOME  RECORDS  FROM  THE  ACTIVE  FILE 

* 

DEACTIVATE  C X 


73  RECORDS  DEACTIVATED 
TOTAL  RECORDS  ACTIVE  J 175 

* 

* CHECK  FOR  THE  ELIMINATION 

* 

C C X 

0 ROWS  OR  COLUMNS  WITH  MASK  J X******* 
SATISFY  THE  CONDITIONS 

* 

* ELIMINATION  O.K. 

* 


* HOW  MANY  AT  LOWER  LIMIT  (LL)  NOW  ? 

* 

C C * FOR  (ST  LL) 

169  ROWS  OR  COLUMNS  WITH  MASK  J ******** 

SATISFY  THE  CONDITIONS 

* 

* WHAT  IS  THERE  AVERAGE  ? 

* 

AU  C * FOR (ST  LL) 

THE  FOLLOWING  ROWS  OR  COLUMNS  SATISFY  CONDITIONS 

NUMBER  .NAME..  AT  ...ACTIVITY INPUT  COST.. 

SUMS  OR  AVERAGES  : 0.00000  -0.01000 


169  ROWS  OR  COLUMNS  WITH  MASK  t ******** 
SATISFY  THE  CONDITIONS 

* 

* RETURN  TO  THE  ORIGINAL  BIG  FILE 

* 

DEACTIVATE  ALL 

FILE  DEACTIVE 
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it 

it  DISPLAY  THE  5 FIRST  ROUS 
it 

SET  151 
D R ♦ X S 

THE  FOLLOWING  ROUS  OR  COLUMNS  SATISFY  CONDITIONS 


NUMBER 

♦NAME. . 

AT  . . 

.ACTIVITY. . . 

SLACK  ACTIVITY 

1 

BENEFITS 

BS 

449.49902 

-449.49902 

r> 

Am 

RC1011 

UL 

0.00000 

0.00000 

3 

RC1021 

UL 

0.00000 

0.00000 

4 

RC1031 

UL 

0.00000 

0.00000 

5 

RC1041 

BS 

0.00000 

0.00000 

5 

ROUS  OR 

COLUMNS 

WITH  MASK  t 

^ ^ ^ ^ ^ 

^ ^ ^ ^ 

SATISFY  THE  CONDITIONS 
it 

* THE  FIRST  5 COLUMNS 
it 


D c it  CD 

THE  FOLLOWING  ROUS  OR  COLUMNS  SATISFY  CONDITIONS 


MBER 

.NAME.  . 

AT 

. .INPUT  COST. . 

.REDUCED  COST. 

767 

X001 

UL 

0.99994 

0.36312 

768 

X002 

UL 

0.89108 

0.77450 

769 

X003 

UL 

0.45629 

0.23338 

770 

X004 

UL 

0.45433 

0.36919 

771 

X005 

UL 

0.73440 

0.60813 

5 ROUS  OR  COLUMNS  WITH  MASK  J it  * it  it  it  it  * it 
SATISFY  THE  CONDITIONS 
it 

it  RETURN  TO  THE  ORIGINAL  FILE 
it 

SET  DEFAULT 
it 

it  DISPLAY  VARIABLES  IN  A SPECIFIC  RANGE 
it 

D C YM  FOR  (X  GT  10.5  AND  X LT  25.5)  X L 

THE  FOLLOWING  ROUS  OR  COLUMNS  SATISFY  CONDITIONS 


NUMBER 

.NAME. . 

AT 

. . .ACTIVITY. . . 

♦ .LOWER  LIMIT. 

5708 

YM05061 

BS 

14.00000 

0.00000 

6139 

YM17171 

BS 

11.54310 

0.00000 

6247 

YM20201 

BS 

17.13029 

0.00000 

6758 

YM35061 

BS 

17.29999 

0.00000 

7472 

YM20202 

BS 

18.98279 

0.00000 

7983 

YM35062 

BS 

11.90000 

0.00000 

3697 

YM20203 

BS 

21.00000 

0.00000 

9203 

YM35063 

BS 

16.59999 

0.00000 

9378 

YM05014 

BS 

11.90000 

0.00000 

9922 

YM20204 

BS 

13.00000 

0.00000 

10433 

YM35064 

BS 

23.06062 

0.00000 

10608 

YM05065 

BS 

14.00000 

0.00000 

11147 

YM20205 

BS 

13.00000 

0.00000 

11658 

YM35065 

BS 

19.50000 

0.00000 

* WHAT  13  THE  MAXIMUM  OF  THE  ACTIVITY  LEVEL  ? 

vl# 


D C * FOR ( X MAX)  X C 

1 YM18184  BS  88.63869  0.00000 


1 ROWS  OR  COLUMNS  WITH  MASK  J ******** 
SATISFY  THE  CONDITIONS 

* 

* THE  MINIMUM  LOWER  LIMIT  FOR  THE  ROWS  ? 

* 

D R * FORCL  MIN)  L U 

766  BENEFITS  BS  NONE  NONE 


766  ROWS  OR  COLUMNS  WITH  MASK  J ******** 
SATISFY  THE  CONDITIONS 

* 

* THE  MAXIMUM  ACTIVITY  LEVEL  FROM  VARIABLES 

* STARTING  WITH  LETTER  Y ? 

* 

D C Y FOR  ( X MAX  ) XC 

1 YM18184  BS  38.63869  0.00000 


1 ROWS  OR  COLUMNS  WITH  MASK  t Y******* 
SATISFY  THE  CONDITIONS 

* 

* ARE  THERE  INFEASIBILITIES  ? 

* 

COUNT  ALL  * FOR  (ST  IN) 

0 ROWS  OR  COLUMNS  WITH  MASK  l ******** 
SATISFY  THE  CONDITIONS 

* 

* EXIT  FROM  THE  SYSTEM 

* 

END 


APPENDIX 


The  whole  program  consists  of  3 main  parts:  The  input 
part,  the  parser-code  generation  part  and  the  interpreter 
part  (see  Figure  1) . The  main  program  calls  these  3 parts 
according  to  the  instructions  from  the  user.  More  detailed 
information  for  the  main  subroutines  of  each  part  are  given 
below. 

1 . Input  Part . 

There  are  2 almost  identical  subroutines  named 
READF  and  READD.  READF  is  used  to  pack  the  solution  file 
in  SPARSE  data  structure  and  READD  in  SUPERSPARSE. 

a.  Input  Parameters 

(1)  IFLR:  The  file  number  of  the  solution 
file.  This  can  be  any  number  between  1-99  excluding  the 
numbers  3,  4,  5,  and  6. 

(2)  IFLW:  The  file  number  where  the  packed 
file  will  be  written.  Currently  this  number  can  be  3 or 

4 since  the  DEFINE  FILE  statement  in  the  main  program  defines 
the  files  3 and  4 only. 

b.  Output  Parameters 

(1)  NROWS , NCOL;  The  number  of  rows  and  columns 
of  the  solution  file  respectively. 

(2)  IER:  If  this  value  is  different  from  zero 
an  error  has  been  encountered  in  the  input  data. 
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The  solution  file  is  read  in  standard  format, 
as  explained  in  user's  manual,  one  record  at  a time,  filling 
the  array  SOLFIL  in  the  common  area  SOLPAC  with  the  packed 
file.  The  name  of  the  record  is  read  directly  into  SOLFIL 
and  the  associated  values  into  the  array  DATA.  The  2 
character  status  code  is  read  into  the  INTEGER* 2 variable 
STAT.  The  INTEGER*2  array  CSTAT  has  all  possible  values  for 
status,  and  their  location  in  this  array,  minus  one,  gives 
the  corresponding  value  of  the  first  bit  group  in  the  16  bit 
map  as  explained  in  the  data  structure  section. 

The  variable  INDEX  always  points  to  the  next 
available  location  for  storing  the  next  nonzero,  noninfinite 
number.  The  value  of  INDEX  at  the  beginning  of  the  processing 
of  each  record  is  stored  in  the  2-byte  pointer  after  the 
name.  Each  number  in  the  array  DATA  is  examined  and  if  it 
is  eligible  for  storage  it  is  stored  at  the  location 
SOLFIL (INDEX)  and  INDEX  is  increased  by  one.  At  this  point, 
for  the  subroutine  READD,  the  end  of  the  array  SOLFIL,  where 
the  distinct  real  number  values  are  stored,  is  searched  and 
if  the  value  sought  is  found  the  location  of  this  value, 
counting  from  the  end  of  the  array  is  stored  at  the  location 
SOLFIL ( INDEX) ; otherwise,  a new  entry  is  made  and  the  location 
of  this  entry  is  stored  at  the  location  SOLFIL (INDEX) . Notice 
that  SOLFIL (INDEX)  is  a 4-byte  location  for  READF  but  2 -byte 
for  READD  as  explained  earlier.  After  the  last  record  has 
been  packed,  READD  shifts  the  distinct  real  number  values 


down  to  the  end  of  2-byte  indirect  pointers.  When  the 
system  is  to  be  used  under  batch  processing  the  CALL  TAPSET 
statement  from  READF  and  READD  must  be  removed  and  the 
input  file  must  be  described  using  the  usual  DD  statement. 

2.  Parser  - Code  Generator 

There  are  several  subroutines  in  this  part  of  the 
system.  There  is  one  subroutine  for  each  field  of  the 
query,  the  control  subroutine  PARSE  and  various  others 
to  perform  specific  tasks  like  getting  the  numerical  value 
of  a string  of  decimal  characters, etc.  The  subroutine  PARSE 
is  described  below.  The  numerical  codes  used  for  each  case 
have  been  inserted  as  comments  at  the  beginning  of  each 
subroutine  where  they  are  used. 

a.  Input  Parameters 

(1)  QRY:  INTEGER* 2 array  with  the  query  to  be 
parsed  in  A format. 

b.  Output  Parameters 

(1)  CODE:  INTEGER* 2 array  with  the  numerical 
code  for  query  as  follows: 


QRY  ( 1 ) 

5 

TYPE 

field 

QRY (2) 

• 

• 

SELECT 

field 

QRY (3) 

• 

• 

MASK 

field 

QRY (4)  - QRY (10) 

• 

• 

CONDITION 

field 

QRY ( 11 ) - QRY (18) 

• 

• 

PRINT 

field 

(2)  MASK:  INTEGER* 2 array  with  the  mask  from 
the  query,  one  character  per  location. 


f 


(3)  ARG2 , ARG4  : numerical  values  from  the 
condition  field,  if  any. 

(4)  IER  : Code  number  for  syntax  error.  If 
IER»0  the  query  has  been  parsed  correctly. 

Subroutine  PARSE  calls  sequentially  the  corres- 
ponding subroutines  to  parse  each  field  of  the  query.  Before 

calling  it  positions  the  pointer  IC0L1  at  the  location  of 

✓ 

the  QRY  where  the  field  starts  using  the  subroutine  GETNCH. 

3.  Interpreter  Part 

There  are  several  subroutines  called  by  the  main 
subroutine  INTERP  of  this  part, 
a.  Input  Parmaeters 

(1)  CODE,  MASK,  ARG2,  ARG4 , NROWS,  NCOL,  IER 
as  described  previously. 

(2)  Kl,  K2,  K3  : Record  number  to  start 
searching,  to  stop  searching  and  searching  step  respectively. 
Default  values  are  1,  (NROWS  + NCOL) , 1. 

(3)  IF LG  : Flag  to  determine  the  data  structure 
type  of  the  packed  file.  If  IFLG»0,  data  structure  SPARSE 
otherwise  SUP ERSP ARSE . 

(4)  IACT  : Passed  through  the  INIT  common  area 
and,  if  0,  the  searching  is  done  as  determined  by  Kl,  K2, 

K3,  otherwise  there  is  an  active  file  created  by  the  user 
through  the  ACTIVATE  command  and  only  the  members  of  this 
file  are  searched. 

The  logic  of  this  subroutine  is  shown  in  the 
flowchart  on  the  next  two  pages. 


57 


COMPUTER  PROGRAM  LISTING 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
«n  fo  <c  r- oo  O' o «-•  •'J  m 't' m ^ oo  O' o rn  ^ in  ^ oo  O' o 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


ZSZZitZIZZXXSsSXlZsXIXZZXSZsIZ 


OOOOOOOOOOOOO 

— <f''jr*i'4’in  'Ot'-ooC'  o^nim 

ro  ro  ro  o m f*3  ro  ro  to  < ^ <■  < 
OOOOOOOOOOOOO 
OOOOOOOOOOOOO 


ZZZZZZZZZZZZZ 


*************************** 


* 

* 

* 

w 

* 

* 

* 

* 

X o 

* 

* 

OO  00 

* 

* 

a: 

3 LUX  0 UJ 

* 

* 

*r 

axw  uj  3-1 

* 

* 

LU 

ac*-“*  w —i< 

* 

. 

•» 

* 

27* 

X * <•  <w 

* 

X 

* 

M* 

w>  0 >0 

< 

* 

•k 

* 

-j 

-1Z  w 

w 

# 

• 

* 

QLUO  W w 

< 

* 

ac 

*•  X 

* 

UJ 

Z>«“  03  OLU 

a • 

* 

UJ 

0 

> • 

■» 

-J 

<-iw  — ri 

» 

0 

X 

• 3 

# 

< 

W3  X — W 

•< 

* 

LU 

w 

3 •- 

* 

o 

l-UJ  o-  W 

003 

•* 

UJ 

3 

• > 

■* 

to 

<<0  O oou. 

LUZ 

* 

ac 

« 

w » 

* 

rocw  00  — 0 

— < 

■» 

0 

z 

•*  ^ 

* 

UJ 

a Uj  Q 

OCX 

# 

LUUJ 

l/>  •* 

# 

o 

OW0U  < LL 

LU 

* 

a» 

XX 

“ w 

* 

£X 

U-ZX  • U--I 

30) 

■» 

(✓> 

ww 

(X  » 

* 

> 

< 

— «Wj— C ..  o< 

0- 

« 

z 

< 

- O) 

* 

X 

-J 

Q 3*-  • x 

a. 

* 

LU 

U. 

Q ► 

* 

ac 

awujo-Zwa  a 

LULU 

* 

X 

Zo 

* ac 

* 

< 

< 

<UJrvlW— XlU  lulu 

-JO0 

* 

w 

LU 

Q.  •* 

* 

oo>3  nw  eoz 

03 

* 

< 

wz 

LU  * O 

* 

o 

o 

Z — ICUJZO  xc 

< 

* 

030 

NO* 

* 

M* 

z 

<0  < -JO-1  3 

wlu 

» 

«fe 

>— 

— *■  CL 

* 

z 

M* 

t—  W ZOCwoQ-lUZZ 

O.  LU 

* 

00 

0103 

i/'  r •• 

•* 

LU 

-J 

OO  <X  UJQ-LU  X — 1 < 

LUOO 

•* 

X 

ac 

00 

— ••  0 

* 

-j 

u> 

W W LU— LUX 

0 

•* 

UJ 

U-— 

— « X - 

* 

-j 

z 

ZL0O3ZUJ  LLlh 

ox 

* 

<r 

w 

ox 

Oac  • Z 

* 

UJ  | 

< 

— X-0LOOLU  W 

<LU 

* 

ac 

QC 

n JO  -J  » 

* 

X 

o 

X 

_j  x— <acz  03 

w 

•* 

ac 

< 

WUJ 

— X • X 

* 

O' 

LU<rcoOWa.  <qluoo 

*“to 

* 

3 

ac  ql 

UJUJ  ^ * 

•* 

z 

aC 

jZQU3io  — acuj 

3> 

* 

0 

0 

< 

QX  » -1 

* 

O' 

« 

O 

— *<UJ  -J  l/>w UJ-J 

OoO 

* 

a 

O.Z 

O —X  - 

* 

00m4 

za 

u. 

•LL.  IULLQ>UJ3X>— 

LU  ulzOo)aCaC_JX 

03 

* 

0 

< 

UJ 

UH-O  • *-4 

* 

M« 

UJW 

<LU 

# 

UJ 

>w 

*OfML3t^  «aC 

* 

»- 

xa 

O-JZX  0=30  -1 

X 

* 

ac 

X 

zw 

— <0  *<X< 

* 

o 

wo 

uj— ci—  luscujxwo3i/3-j 

Zw 

* 

<— 

®— ULQ.  W3. 

* 

— X 

<U- 

03  U-—  IUTUJU  UJ< 

0 

* 

a 

> 

CL 

— * "co  *aOa 

* 

oo 

3 

WO.  <hX3ujJX'» 

Mil 

* 

X 

CC-X 

^dU»wUJ  • 

* 

<oc 

••  •• 

Z3J7H  ofa-w  • 

t-r 

* 

a 

0 

03Z-J  “Qt.LL.aC 

* 

* 

z< 

<x 

X 

00 

M« 

O-JUJO0000qcW>U-  O 

mCI»  ^cmw  >uj 

X UJ 

* 

♦ 

< 

K 

•3 

<— Q<r  —S 
XWLL  “CLUJ CL 

* 

a. 

UJ 

Kin  woucjll.  z —la 

CC  03 

* 

XIQJC 

UJ  “ »_JO_J  »-J 

* 

i 

w 

<3  </><X<  <_jOujO 

03 

» 

z 

UUUJ_lX 

X— OO  “ “O  “ 

* 

OO 

Z-l<UJXWa.O)W<— >W 

LL 

* 

uj><rw 

— Ocv'incoa.  “ac 

* 

\S) 

w 

luo  —a:  lu  <aw  woo 

za 

* 

M 

crCL  — 
CT'Oluu.X 

wooujv  *<fo<r 

* 

< 

u) 

xmwotC  XXacQiuCW 

«z 

■* 

“— WIO<W  *3— 

* 

* 

W 

< 

UJ 

W 30IU.OUJ3  Z— l<0) 
<(3SDZ3H-ILUjO  Jot 

< 

UJ 

# 

* 

< 

r-  030 

O'  «LU  u 

< ■N.O)  003 

•oacwo-ac  “ “ » 

* 

-J 

X 

ZZO"OWOOOV)ujIU 

a:  to 

* 

X 

— 'OOQCZUJ 

— cr-*-j<«< 

* 

< 

w 

X 

— 0C^3  aC® 

oiu 

♦ 

< 

ow 

00 

X zOIZ  X 

* 

o 

UJ 

lux  u.OXoOa.Qac.“:  x 

xa 

# 

z 

wnj— i/joXcnjx 

* 

LLO 

►-XOOO’-'W  WZOO003 

3 

* 

w<ww® 

0 

H*\S\C*C 

* 

C< 

o)«*<  u.  lulo— u-u.— z 

OCW 

* 

ac  Oo co 

* 

3 

>0C  l-HJI  * 

CO 

* 

w 

ZiuZZz  “UJ  “ 

■» 

* 

xi 

0300)luOZW<  • • 

GUJ03UJ  — WQ-^CJ 

LL3 

QL 

* 

* 

—0—00 
ac  acnoc 

< 

cc 

coooncoc 

XujZStZojZ 

* 

« 

o' <n  0.0  <3 

w 

# 

> • 

a Q- 

< 

ZhZZr<HT 

# 

«c-i 

CL  3 <0)0  ow 

00 

* 

azJa 

-u 

OZCOC-IZJ 

* 

* 

0<-JUJO-. 

0 

0— O00GO— co 

* 
» 4 

*■#  # 4 

4#*4 

► # 

♦ *#****#****•» 

► **# 

* 

** 

o*3-<af» 

LU 

u 

1 t 

UOUUUUUUUUUUOUUOUOOUOUOOCOUUUUUOUUUOOUUU 


60 


i 


OoOOO 

OOO O OoO OOO OOOOO OOOO OOOO OOO OOOOO OOOO 

'tu'i'Or^oo 

o*  o x pj  m ^ in  »o  r- ® O' o <vj  cn  "4- in  co  O' o — <m  ^ in  »o  f-®  O' o »-«>j  m 

'**•'*■*■>* 

4-inuMn»nif\ninminir\>0'0'0  >0'0>0'0'0® ®®  ® 

OOOOO 

OOO OOOOO OOO OOOO OOOO OOOO OOO OOOO OOOOO 

OOOOO 

OOO OOOO OOO OOOOO OOOOO OOO OOOOOOOOOOOO 

— —-m«-i 

NN»^N 

h<mi  i 

Mil  l>  IW 

t ||  4l  IM 

1 »M|  |MI 

■<1  <W 

<<«*« 

XXfZZ 

XZXXXXZXXXX 

<<<44<4<44<4<<< 

izzzixixiztzziizzixxxm 

• 

(\i 

UJU.O 

K°h 

— 

a 

to— 

3 

</)Q 

1- 

OUJ3 

UI 

m 

< 

t-3-J 

® 

X 

— 

-JO 

•» 

a 

. — 

o<x 

C 

• 

o 

•e. 

Z>UJ 

f- 

Ui 

u. 

— 

o 

OCHA 

Ul 

z 

aoa 

-J 

UJ 

cm 

ZUJ 

M 

QC 

a 

u. 

o 

UJ 

o 

UJt-X 

.J 

>V)3 

a 

— 

« 

to- 

»✓» 

—Z 

UJ 

UJ 

</> 

rn 

UJ 

«Q 

* 

u 

33 

z 

> 

UJ  UJ 

o 

— 

-i-l 

UJ 

z 

3Ult/l 

< 

u. 

U.U. 

X 

o 

a 

toxc 

a 

1 IM 

J- 

M 

UJ 

zt-x 

z 

— — 

< 

»- 

t- 

4 h- 

UJ 

o 

aa 

3 

z 

K 

X 

Me 

jj 

— 

UJ 

-J 

UJ 

zuu. 

h- 

1- 

U.U. 

<✓) 

-J 

c 

OUIO 

3 

mm 

a 

to- 

«✓> 

<W 

-a. 

k- 

-i 

— — 

UJ 

rn 

KXIL 

z 

O 

aa 

J- 

UI 

o 

<tuj_i 

< 

(/> 

UIUJ 

a 

z 

X 

UJ 

NJ  < 

3 

■ ■ ii  e 

<• 

o 

h- 

X 

«3I 

UJ 

UI 

— — 

3 

-M 

o 

-JO 

3 

X 

— J 

-J-J 

a 

1- 

UL 

< 

«>z 

O 

►— 

— • 

OO 

a 

3 

o 

a. 

1-  < 

>• 

u. 

oo 

-J 

301 

o 

zz 

♦- 

UI 

Si 

o 

>* 

QJ— 

o 

z 

z 

— — 

Z 

X 

z 

o 

>- 

z 

— 

o 

t/)«n 

UJ 

< 

a -*/> 

z 

«M 

33 

X 

V 

UI 

UJ 

rxw 

UI 

o 

1 — 

no 

eM^ 

UJ 

«X 

-1 

a: 

X— *ui 

-j 

c 

3 

aa 

-T 

1- 

---  Of 

h- 

-J 

UJ  — — J— 

— 

a. 

-J 

zz 

ee  ee 

< 

a*C'<-» 

u. 

< 

TV  - 

u. 

o 

— ’-e 

O 33 
< • » 

UI  mm 

»- 

«/> 

O'O'^O 
O'-*  UIUJ 

£ 

u. 

UJ 

X 

UJ 

-1 

CT>  *vUI  •• 

o»  a *® 
o UJ-  (U 

UI 

X 

AND 

V) 

UI 

U.O 

oo 

<< 

x fr- 

•  UJ> 

»- 

to- 

-J K ”0 

1 — 

X 

UIUJ 

et  NN 

X 

•OHac* 

a 

rn 

1—  1—  >- 

- 

£ 

1- 

oca 

X etpe 

O 

— XOUJ 

• 

UJ 

</) 

O UJZ  H- 

I/I  * 

O • • 

M 

ujo  «/> 

O 

a 

«M 

at  ui 

J—  (SOuj— 

——3 

$2 

_i_i 

a h*oj 

5 

J-— • uu 

— o 

UJ 

-J  X 

— _JZ 

Osl 1 

Q 

z 

_j_j 

a. -.cun 

-•ociooc 

IX>< 

X® 

L_ 

UJ 

•m 

t- 

< 

U.  I--U 

M V 

o 

/ k ni/iu  li_  v 

1— — u. 

< M 

<r 

LU 

M4 

<t< 

i >i  % 

Oflt  'f  «*» 

CL 

o 

Sat-ifl 

M p 

-Mh- 

—X 

— *%/\ 

-Ul-Ui  z 

3z— — 

mIK 

-^QC 

o 

m/  W 

am 

O 

ao- 

z 

h-3<— 

>o- 

< 

<>OuiUj 

"2*15 

o*— 

o 

o- 

in  o-  <m 

ao-  oo  (njo-  xno  » 

CL 

- r-ij 

UJ 

fviom 

-4 

o * 

o— o 

5^0  - hQOq  -aoox 

O 

UJ-  O— 

(7>_J_ 

1- 

•nx 

Orsl^XO^ 

•hXOI-ZOHxCOhO 

i 

• • 

O 

w a: 

HUX 

«r 

•JM 

Hn*  *cg«-4<UJ 

u/\u.m 

Oui 

a_ia£ 

«OCuiUI 

o 

®X|- 

X 

vO— 

•0<0«  — M 

Z'fl^Nj  0*0^  W ••'O— ’ 

<■ 

Uiz 

<>-  •— i 

II 

a 

in 

• • 

O zz 

»- 

U.4ZJ 

QC  H 

o 

Ul< 

'-4UI4,-< 

^4ai<o^>uJw 

urti'-uK 

o 

o 

•x<< 

O-JUI 

u. 

1-x 

QZhXOZ^hZ  -J  OOt-X  o*-y 

z 

<Ot-u.u. 

UJ 

—at  clo 

X-JX 

z 

I-IOC 

4a—*a  <a 

— 

UJO«Uim 

-> 

mo-  • 

VU<M 

— 

CLU 

ujo  acouic'u.at  oo  xujuj®  ouiuj  an 

o 

U.UL 

a-iOOQ 

as 

— U. 

XUK 

3U.- 

.<xu.3u.au. 

M3iu.l-NQau.ha3U. 

< 

» n i 

r 

K 

1 

1 1 1 

l 

UI 

UJ 

a 

0* 

o 

* 

n r\i 

Tl 

N- 

■o 

o 

o 

OOO 

o 

O 

o 

0* 

o 

OOO 

o 

O 

o 

uoo  O <- 

) ouuuu  — • 

*m  —»  -m 

— J 

H 

-4000 

62 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
o-4\jrri'Zif>>or'-<x>o'0'^<Nf<'>'Zm'Oi'~<oo'0— cMro.j-m'Orx— «Nco>j-tn.oi,~ooO'0— <Nm>ztri'0r-®a'O 

®®®®®®®®®®0'0'0'0'0'0'0'0'0'0'00000000©00000000-*— <\l 
HH^HHHrtHHHHHHHHHHrt^H(MIMMNNNNrgOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
MMHMMMHMMHMHMHHHMMlIMMHMHHMHMaOCaKKailKtfKKaaKaitflllXKOC 

zlzixziizzzzzzxxszxxxiszzx2xaafr&&aaaaaaaa^aa^a 

at 

iu  *****  ******** 

— * * * * 

* * * * * 

at  * * * * 

< * * * Z co  * 

t-  * * * — — * 

co  * * * < * 

- * * * X UJ  * 

^ * * x • ' * Q * x 

z **x  a * ui  o * x 

< * * x I # x o * . 

-J  * * 3 x -i  *1-  * X 

CD  * * x X * * -J  * -X 

“ * * > “ Ov  * o < * > 

_i  * * x->  * t-  u * — ► Jt 

O * * 3 » x -*X  * -•  * ac  3 x 

O * * - > X •— < * co  .ot  • * UJ  - > 

Z * co  * K “ z x * Z>UJQ  * — x 

« * < * » 3 Oj  X—  * atatxiu  * x „ 3 

CO  * UJ  * CO  » <\t  » *41  * 3UJ3H-  * — to  * 

X * Ot  * x h-  a»>  •— • * l-3Z<  * -J  x K 

C *<*  at  x — • x x * ujo  uj  * t-J  at  x 

at  » » -to  a>3  X*  » at  met  » u - ® 

z * * o • * * '■'X  * ujxu  * — o « 

• * Z * -at  O*-  — » OX|»  * - - at 

m * o * a.  _j  ► * zt-  <o  * o.  - 

^ * y * uj  x O vOco  X •>  * < a—  * 0*0 

• *X**'*a»P»»  -"I  * c9Z  * at  n - 

<M  * C * — - a.  mat  ■ * >z<»-  * < x o. 

X *o*coZ“—  •_,•  » ot—  — * « Z - 

x * * — • O T * UJOOUI  * c\t  «.  O 

-<  *u*»x»o»  -*x  * 3i£Om  * o—x  - 

X # lu  * at  •>  z «-cl  •—  * ar<Oot  * at  o » z 

• *-j*oj»ro»x»  * auuj  * <cm_i  » 

* uj  * x »x  i o xx  * uj  x * *-  * r 

o *cD*m—  »m»  ~|X  * i>>3  * ^ujn  • 

at  * < * X • -j  — *Z  * >-®<  * coo  • _i 

<r  * _i  * •— .x  - • • o » * at  to  * «ox  • 

x * * t— O x — OX  13  * CO  o at  LU  * xo  • — ' 

*M  * * o<MOae  -atv.  •rf-^X  * mm<z  * * «Oot  *-at 

O * «o  * «o*  “4X4  at  -J<t  * <ot_  — * lu—  “4X<t 

at  * m * — — U.Q.  «a-o  -o-u.  » * arm  cut—  * o®u.a_  «a- 

« * im  * x®  “atOatz— a:X>  * <atX3  * o—  “Otoat 

• O'  * — * u-— m * • mi  • «— x * a.uJhC  * c_>xuj  “ • “ 

X O'  o * — J * Z— J •'alU.atx  Ioc  *—  * z at  * ha  •■acu.at 

»o  O'  — * < * — o<  — «r  • “4uj  • * luluOco  * >«Q<  — <t 

< * — * t-u.  »a.uja.»-oa.X3  * >oo»-3  * atx  xQ-ma. 

X O O * t-  * »jOJ  »_J— X * Ot  CO  * O xOJ  x_l 

x b-  t—  * — * Oo  X «Q  — IU.  X «—  * <UJO  * — * — x .O  - 

m * Z * at co® at  xot—  “at Q » * clQUJuj  * luO mat  » at 

a O — o * — * ius  “404  ju<Il  * czx  * toco  »<ro4 

o o ato  * * mu<l  *+-u.  «♦—— x * moot)—  * at— <»- 

c_>  m * * x*4*vcn®tnza«o  »—  * z 3 * o-^tomtoo 

— — — * 4 * 1-o.at  x » — » x «o  “ * — cjjj— h-  * a.a:ot  . » ■« 

Q.  O — O * t-  * “j4<44hU4  Xc/>  * (-XUJ4  * 0<<<<4 

• at  • * < *<ZOIT  X X “X-JX  * 3 1— at  * lu  X*  I > 

rn  m OO  * a *t-MU)UZl'jICDT  X—  * O t-  * ZCMoXfNjXCM 

b-  zoatm  * *<'s.'v>'C*Oat  »om  x * acx«oz  * —*>.0*00 

Z •**aC  • * *3  uafuUJ<oXot  * go<—  * t— at  oati  >at 

——at  lu  at  * ^ * ZZZ  xuj  xM  •— x * Oat  < * 3tuz  *cjj  x< 

omc  rn  * o * itcco^o^  ^ — c * coom_j  * ooo^ojt  o 

Q-  * O *oxJtzujZ«Z<  * * ooq.  * aujizuJZu  n 

_|LL—  -J— OO  * -J  * OX  XX  41— 4j-  l-<ZOQ  * at  OX  * cCt-X<l-<4at 


_jll—  -i—o  a 
4"U.P<U.t-Z 

o —“Oo—toui 


* CD  » -JCOO_JZ_J4  4_J— Xz 

* * mooom— •ccoqcD'^— m 

* * II  III 

***** 


* a-C_)UJ  * 

* * 

* * 

******** 


3ZO  jZ  JCLtuj 

co — om"xoQ  at  cx* 
I I 


O' 

O*  O' 

O'  O'  OUuUUL'U 


UUOOoOOULluUO 


1 


64 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO ooooooooooo 

O OOO o OO O O OOO oooo OO OOOOOOOOOO a oooooooo ooooooooooo 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOOOOOoO 

ac  ac  ac  cc  a ac  cc  ac  ac  ac  cl  oc  oc  ac  cc  a:  oc  oc  ac  cl  a ac  oc  ac  a.  ac  a.  a ac  ac  ac  ac  ac  cc  ac  cc  ac  a. ac  ac  ac  cc  cl  ac  cl  ac  ac  cl 


a.  cl  q.  a.  cl  a.  o.  q.  a.  a.  a.  a.  a.  a.  a.  a.  o.  q.  a.  a.  ol^-Q- Q.O- a.  o>a.  a.  a.  o.  a.  O.Q.  a.  a.  a.  Q-o-o.  a.  o.  O.Q- a.  O.Q. 


* 

LL 

-lac 

o • 

LU 

ac 

z 

03 

OCO 

ac 

< 

< 

o»- 

a 

O 

1— 

-1 

UJ 

— .UJ 

— i 

z 

LO 

® 

a 

-oc 

LULU 

o 

• 

• 

V 

>- 

a— 

— * 

UJ 

(J 

I— 

ac— 

>-u_ 

z 

OLU 

ao 

H- 

•o 

a • 

M • 

O 

«o 

UJ 

lulu 

z 

K 

-4  || 

— I~1 

X 

Q-Z 

_l— 

z 

,-r^ 

II  -OIM3 

►— 

> • 

oz 

di 

>-*Z“»-  II  z z 

t-ac 

ac— 

X 

acwOC 

OC -C-ac 

LU 

»-< 

X 

olu5 

II  3 

«/> 

-1— 

zx 

c 

— o»- 

—O  Zaci- 

LO 

-J— 

OLU 

u 

lloujo  a.  ocjocuuj 

LU 

<LU 

oac 

""LJccQ’->-i<JUmIX 

o 

O— 

<-l 

UJ 

a. 

ac 

u.-u 

Q. 

—■H- 

— ~z  co  — cc  -» 

ac  oc<  - oc  < ac 

LU  uj  • ^ LU  •*  aj 

**  -*  »-»r^  co  **  rg  ^ qc 

•»  •*  o •*  UJ 

^ uj  ^ * X * ac  * — 

Z — ZUJ  - z < z - 

< - <z  UJ  < - < UJ 

Z-l  LU  —I  • 0-1  LU  — J o 

ac®  o co*^  o ® oo  ® O 

3 - C — • O - 0«J*  - O 

J— — * u — 1— — u » — lO  <_)  HQ  » 

LU— I •>  _lUJ(\i  -*  -JfOO  ««c  j+o  — t 

acCZ-ZOO  J70  II  -I-ZO  « -1 

uajauco  OacoOac  -J  aCoOac  O 

~*-«0  CO  «-*»_>»—  U3«I-IU  OO^HhUi  o 

O •*-<_>»-  - • mH-  - — UOl- 

— '>UJ«— UJ>QO  -UJ>0  — i Ul>0  » 

•acac  wacoczo  vacaCo—  •^aCrcO—  > 

i-o  >■  o<  ac  O rH  >— < o — ac 

-i—- .ac-*—  •—  o— —— o ac  o— — ^o  lj 

•IOOOIOO  -OXOtM  OinOXOM  — 

**o  •—  »o  • ♦ < »o  • * — • »«J 

-•ZlU-JUJZOJO  ^UlZOO  QOUJZOO  z 

— «-Z<ZH-ZOJ  COZI-LUUJ  ZLUZl-LUai  «-> 

LULU  ) .UJ  • • < *UJ  • • o • tUl  . • ac 

QOccOacoacac  zXacOocauZuacacoaCacz^z 
3 cu  lu  ujluOoC  LU  ujUJac  lulu  luluoc  a. 
O-J*-*— I-- II 

— — OCI--I I — — — I !—-«*—  -Jt-Q 

U.<LL.<TLL.<rU»U.LULU«TU.<u_LULU<ru.u_<ULU.LU<IUJZ 

— —OCOCC  UJ 


OOO 


— < uOON  ULJOO 


kjMLMV. 


65 


000c0000©©0©00©000000©000©0000000©00©00000000©00 

O' o «vj  m ^ <o  ^ «o  O' o co  in  *o  r- «o  O' o >o  f"  ® O' o «vj  fn  >o  f- oo  O' o ^ <m  ro  ^ if*  »o 

1ONN(«.r'f»f>.Nf.Nr'oo®a}oooo®a)0(Dooo'0'0'a.oo'0'0'(7'0'OoooooooooH-(Hrt^Hrt 

OOOOOOOOOOOOOOOOOOOQOOOOOOQOQOO— 

QOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOO 

ac  ac  ac  ac  a oc  a.  a ac  ac  ac  ac  oc  ac  ac  a ac  a cc  oc  oc  ac  ac  cl  cc  oc  cc  oc  ac  ac  qc  qc  at  oc  oc  cl  oc  a.  uc  ol  cc  ol  oc  cl  ol  at  oc 


a.  a.  a.  a.  a q.  a.  o.  a a.  a.  a.  a.  a a.  q.  a.  cl  q.  a.  cl  q.o-  a.  a.  a.  a a.  0.0.0-  a.  0.0.  a.  a.  a.  a.  a.  o.  a.  a.  cl  cl  a.  0.0-0. 


* 

* 

* 

« 

* 

* 

# 

* 

* 

* 

* 

♦ 

* 

* 

* 

•* 

* 

* 

X 

* 

a 

* 

«» 

* 

z 

* 

X • 

ir 

< 

■* 

« X 

z 

♦ 

X 

* 

> « 

oc 

♦ 

X 

* 

- -t 

3 

* 

0 

•* 

3 - 

1- 

* 

0 

* 

» > 

LU 

# 

* 

«* 

CC 

* 

UJ 

* 

- 0 

* 

X 

♦ 

</)  •* 

♦ 

I- 

* 

• 1— 

♦ 

* 

tt  •* 

z 

* 

U. 

* 

» 00 

< 

* 

c 

* 

0 • 

— i 

# 

* 

• oc 

cc 

* 

a 

* 

cl  • 

• 

* 

-J 

* 

•»  0 

0 

* 

tu 

* 

c - 

UJ 

* 

1—4 

•* 

•*  CL 

• 

* 

u. 

* 

z - 

— * 

* 

* 

— » 0 

-4 

* 

Ol 

♦ 

OC  X » 

> 

* 

a. 

* 

IU  . z 

H 

* 

>-  i 

* 

— • —1  •• 

r- 

-J 

* 

(—  1 — <M3'*-m'Or— 

——————— 

* 

- • X 

0 

* 

m 1 

* 

UJ  *-*  • 

II 

in 

CJ 

* 

UJUU  1 

* 

3 - _l 

rsl 

* 

210  i ••  ••  ••  ••  •«  ••  •• 

* 

O X - 

0 -« 

0 

O 

— z 

•* 

1-0 1 

* 

O 

INI 

30 

> oc 

* 

0 1 

* 

• . CD  OC  mcC 

UJ 

1- 

OC  0 

* 

in  1 

* 

HO  ~<x< 

n 0 

O 

O 

0 *- 

* 

UJ  | 

# 

JIMILCL  ►cl 

1-  3 

1- 

l-C 

• LU 

* 

in 

* 

O'-  -OCCDOC 

0 

CD 

QC  QC 

* 

ac  1 

* 

OujUJ 

c 

O 

O 

0 

* 

<_l  1 

1— IQ  “OCU.OC 

0 — 

CD 

CD— 

• 

•* 

a.<  1 

* 

•oo<  -<c 

UJ 

> 

0 0 

* 

Z l 

LU 

* 

>CJ  ►Ci-UJCL 

• 

• 

• • 

* 

luoc  1 

h 

* 

oc  «o-J  «— 1 

0 0 

O 

<LU 

0 0 

* 

a-tu  1 >-  H- 

OJ< 

* 

0—  * -0  » 

• LU 

• 

•z 

UJ  UJ 

* 

>*—  1 LL  CL  CD 

>-  LU  K> 

* 

—Office  «nc 

LU  • 

UJ 

UJ  • 

• • 

» 

1-Z  1 >«l-IZ 

<t  CD  <1— i 

* 

lu®  *<o< 

Z — 

z 

z— 

* 

-.  1 u-ocaO~ 

— 1 < >»“ 

* 

Q.  — <t-  «*- 

• 

* 

lu  1 — lux  aces 

Q-t-  OCI-— O 

* 

>>>*L«neo«n 

— 

«*■* 

-^*4* 

+ > 

#• 

z 1 oc  1 c 1 <0 

inzcoujoci— < 

* 

l— oc  oc  » •>  •• 

— 4*-« 

* 

— 1 uj»a:a-iijZi— 

h3Q loll 

* 

o<<*r< 

-1  _i 

-1 

-J  -J 

* 

k 1 0 1 a 1 » uj 

1 O 1 > 1 OUJ 

* 

LU  XX  X 

o-«c 

OCM 

OO't' 

30  <00 

# 

x >zclZXuj«/> 

OU«  <Q 

* 

zinuzmz 

O— ii_; 

CJ^ 

UOu 

•—0—0 

* 

0 

* 

«*\o* a 

h||m 

-1  II 

—11—  II 

II  — II  — 

» 

ac 

* 

l— oc  ooco 

~r 

# 

CO 

* 

3 LUX  *UJ  * 

>h>2>HZ>>^2H>h> 

* 

3 

« 

OOC^O^Oa:^CLu:a:-ctaa.'»a; 

— oc— oc 

* 

m 

* 

OOUXZLUZ  II  0UJ03OLU3OOUJ3LUOUJO 

* 

* 

(ChT<K<^'-Q^I- 

—Ol- 

— Ql-Q— 0— 

* 

* 

3 Z O -t  Z -*  UJ  U.  CJ  U.  UJ  u.  0 *JL*  u-  u.  LJ  UJ  0 UL  O U. 

# 

* 

<n~offi— 'cd— 

,nun(X 

wNgoCU^U^ 

* 

* 

1 1 

* 

* 

#*■****####*#*#»##*****•* 

OOOOOuOUUOOOUUUOljOOOOuOuoO 


o 

(M 


in 

CM 


OOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

h-  «o  O'  o — • cm  m n 'O  r*  oo  O'  o — cm  cn  •a-  n «o  f>*  <o  o»  o — < <m  m >t  n -o  h-  ® O'  o -*1 m <*>  **■  n >o  eo  <r>  o — • cm  cn  •>»• 
cm  cm  cm  <m  cm  <\micM  cm  cn<r\m  men  cn  men  cncn'f'l’v*  '*nnnvnnir\nnmn>0'0'0  O'*) 


OOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

or  or  or  or  & or  a:  or  or  or  or  or  or  or  or  a:  or  or  or  or  or  or  a or  or  or  or  or  or  or  or  or  or  or  or  a:  or  or  or  ct  or  or  <*  a:  or  or  or  or 

a.  a.  cl  a.  o.  Q-  a.  a.  a-  a.  a.  cl  q.  a.  a.  a.  a.  a.  a.  a.  a a.  cl  q.  q.  a.  a.  a.  a.  a.  o.  q.  a.  a a a.  a.  a.  a.  a cl  a.  a.  a.  a a.  o.  a. 

********** 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * * 


* 

* 

X 

* 

* 

•ft 

* 

* 

z 

z 

* 

* 

•ft 

CC 

* 

* 

> 

3 

* 

* 

•ft 

h 

z 

o 

* 

* 

3 

UJ 

at 

oc 

* 

* 

•ft 

cc 

3 

* 

* 

V- 

1- 

c 

* 

Q 

* 

•ft 

IU 

1- 

* 

-I 

* 

00 

* 

cc 

* 

UJ 

* 

z 

c 

* 

*■4 

* 

CL 

< 

— * 

o 

* 

U. 

* 

•» 

-J 

l- 

* 

* 

o 

cu 

• 

— • 

* 

Q 

* 

•ft 

• 

o 

c 

* 

UJ 

* 

CL 

o 

UJ 

• 

* 

Mt 

* 

•ft 

UJ 

• 

UJ 

* 

U. 

* 

o 

• 

z 

* 

•—4 

* 

•ft 

CM 

• 

* 

-J 

* 

z 

+ 

* 

< 1 

* 

*ft 

c-« 

* 

3 1 

* 

or  x 

—I 

* 

0</>  | -«<M<r> 

* 

UJ  » 

-J 

o 

* 

Ul  1 

# 

— -i 

n 

o 

-j 

* 

UIQ  | 

* 

•»  «• 

o 

a 

* 

io  

* 

UJ  *-« 

*-4 

u 

* 

1-0  1 

* 

Q » 

o 

>- 

o 

o 

o 

*-* 

z 

z 

* 

1 

* 

O X 

■><■ 

>- 

or 

in 

-o 

or 

or 

* 

IS)  1 

* 

o • 

at 

o 

> 

3 

3 

z 

* 

UJ  | 

* 

»—<j  or 

o 

o 

• 

o 

a 

o 

cr 

►— 

car 

* 

CO  1 

* 

— <o 

t- 

• 

a 

1- 

i- 

H- 

o 

UJ 

UJ 

3 

* 

oC_l  1 

* 

_|<MU.CL 

at 

z 

• 

cc 

CL 

H- 

* 

<1  <3  1 

* 

o—  -or 

a 

o 

< 

o 

o 

a 

a 

UJ 

* 

Q-Z  | <n 

* 

*— UJUJ  - 

o 

• 

• 

o 

o 

3 

z 

or 

* 

or  1 Z 

* 

—Q  -or 

c 

UJ 

> 

cc 

* 

UJ  1 X 

* 

-C  Q< 

**+ 

• 

• 

• 

t 

• 

* 

_ji—  i 

* 

VO  -«L 

to 

o 

o 

> 

CL 

X 

z 

a 

o 

UJ 

* 

<Z  i -i_i2 

* 

or  -o-J 

• 

UJ 

UJ 

• 

• 

• 

t 

UJ 

UJ 

• 

* 

3«-»  1 JOC 

* 

o—  - - 

aj 

• 

• 

UJ 

UJ 

UJ 

UJ 

• 

• 

o 

* 

O 1 1 1 1 

* 

— Occor 

Z 

z 

z 

Z 

z 

UJ 

* 

1 <uot 

* 

-J  CO 

• 

*“4 

^4 

• 

• 

» 

• 

CM 

CM 

t 

* 

* 

< 

+ 

* 

— % 

> 

+ 

* 

UJ 

* 

X>'VOO 

f-4 

H 

*-4 

^4 

-4 

r~4 

* 

z 

* 

Oar  or  - 

-1 

-J 

-i 

-J 

-j 

— j 

-j 

-j 

_j 

* 

M 

* 

o<< 

omo 

a 

c 

o 

o 

a 

c 

o 

o 

* 

1- 

* 

uj  x*- 

UHONO 

O-H 

o<n 

on 

onJO^o 

oo 

* 

3 

* 

ZCMC_)X 

i— • 11  <— • II 

•— * 

— II 

— u 

— ii 

*■4 

11  *->  II  — 

II 

* 

O 

* 

— *<vC 

-fCI 


>h  cl  ct  — . or  *-at  **  a.  or — a.  at  — a.  ac — or  at  _ at  — ac  —at  — • at 

it  DOiuoaio  ii  *00130110001x0010010  u 3^0  h x 
act— — Q— Q— atl-— OI-  — OH— Ol-— O— O— atf-Q— on-Q 

aiuju.cu.ou.ujuju-ouju.auju.c'uju.c'J-ouLujijjau.ujujz 
wfl£«ui- iO"",  — 0t-ftO0t'-»O0t»-iO0ti-»O,”,O,’",-,QtrJ—atUJ 


* 

* 

* 

* 

* 

* 

* 

* 

* 


CC 

GO 

3 

</> 


» 

* 

* 

* 

* 

* 

* 

* 


********** 


0 

3UlZ  » 

ooc^ 
at  ojxz 

®*-X< 

3ZC-* 

IOmuO 

1 


o 

<n 


o 

>1- 


o 

in 


o 

>0 


o 


o 

00 


uouUuoooyuL'Oou 


67 


. I. 


— -t- 


■ _/ . - - 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

ir\  >oi*«  oo  O'  o ^ <vj  m «*•  it*  <o  i*-  co & o — t <m  m *•  in  <o  r-  oo  <y>  o -d  <\i  m *■  in  -o  r-  co  O'  o — • «\i  m ifv  o r-  co  O'  o — r cm 
>0'0>o>0'Or>*^^*^N’r“^-rfcf»^®oooooooooooo<Da)ooo'<7‘C'0'0‘0'0*0'0'0*oooooooooo-^'H'-< 

i li  li-Ji  !■  I|  <1  I— <■  li'Mp^i  ||-I|  Ii  |— I ><>^>^rNJ(NJ(NJ(\J(\J<\jnj(Mnjt\J<M(\J<M 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

CC  CL  CC  OC  CC  CL  OC  CC  CC  OC  OC  CC  OC  CC  CC  CC  CC  OC  OC  CC  OC  CL.  CC  CL  CC  CL  CC  CL  CL  CC  CL  CC  CL  OC  a OC  OC  OC  OC  CL  CL  CL  CL  CL  CC  cC  CC  CL 


a.  a.  a.  a.  a.  a.  a.  a.  a.  a a.  a.  a.  a.  a.  a.  a.  a.  a.  q.  q.  a.  a.  a a.  a.  q.  a.  a.  q.  q.  a.  q.  q.  a.  o.  q.  a.  a.  a.  a.  a.  a.  o.  a.  a.  a.  a. 


********** 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

a 

* 

* 

* 

z 

* 

* 

« 

< 

* 

* 

•» 

* 

z 

* 

* 

X 

* 

z 

* 

* 

«k 

* 

o 

* 

* 

-* 

* 

o 

* 

OC 

* 

•» 

* 

* 

UJ 

* 

> 

* 

UJ 

* 

* 

* 

X 

* 

•» 

* 

* 

K 

* 

X 

* 

* 

* 

z 

* 

*- 

* 

LL 

* 

< 

* 

•* 

♦ 

o 

* 

mj 

* 

(O 

* 

* 

a:^ 

* 

•* 

* 

a 

* 

*z 

H 

* 

a. 

* 

_i 

* 

oc< 

+ 

* 

•» 

* 

UJ 

* 

<_J 

(M 

* 

a 

* 

>-4 

* 

»-cc 

o 

* 

•• 

* 

LL 

* 

to  » 

< 

* 

a. 

* 

LU 

* 

+CC 

— 1 

* 

•» 

* 

xo 

* 

x<r 

o 

LL 

* 

o 

* 

</io 

* 

<s>*~ 

«■* 

* 

* 

<<J 

* 

<CO 

II 

♦ 

z 

* 

z 

< 

* 

z •» 

c 

(M 

* 

•* 

* 

* 

■**— i 

1- 

CD 

* 

z 

* 

UJ 

* 

LU^ 

< 

♦ 

•» 

* 

X 

* 

Q— 

o 

-I 

* 

-i 

* 

1- 

* 

* 

OX 

o 

LL 

* 

•» 

O 

o 

* 

* 

OtO 

— 

* 

(M  -4 

* 

CO 

V 

* 

«<r 

— % 

* 

•a: 

o 

* 

CO 

z 

* 

— <z 

X 

♦ 

i< 

o 

n m 

* 

UJ 

*< 

* 

_i  » 

2 

OC 

— *cf| 

* 

i- 

f-  ii 

* 

o 

* 

o— 

< 

< 

II  ll 

♦ 

(JQt 

QC 

* 

c 

* 

-*-l 

1- 

* 

•»  ^ 

c 

c UJ 

* 

oe 

-J3 

* 

CO 

</1 — 

mm 

* 

U-CC 

o 

o ^ 

* 

a _i 

* <c 

* 

•4U 

O ♦ 

* 

* 

X 

* 

>a 

h UJ 

UJ  1 

LULU 

* 

QJ  Q» 

^ — * 

* 

«z 

* 

arc 

z 

z- 

oo 

* 

•-J 

< 

o a£ 

» 

xa 

_|Q— 

* 

oo 

c * 

• + 

cc 

* 

Q » 

• 

t • 

* 

c/>UJ 

<Z3 

* 

•* 

o— 

« < 

oo 

* 

-a: 

LU 

UJ  UJ 

* 

<ii- 

* 

<— 

H 

-<_l 

* 

« >< 

z 

z z 

* 

zz 

* 

x-< 

— i 

1 o 

* 

• 

• • 

* 

io  «/></> 

* 

CO  — 

o*-» 

-.o 

O00 

* 

COCO 

* 

UJ 

<<<»• 

* 

o 

• * 

+ ■— 

• • 

* 

•*  ^ 

* 

z 

zzz 

* 

Xa: 

OCUJ-* 

1 < 

cc# 

* 

« 

-J 

-1  _l 

* 

*— • 

* 

o 

<z-j 

J> 

LULU 

* 

z 

o 

o o 

» 

1- 

* 

UJ 

col—  »0 

Oqc 

• • 

* 

njX 

o-» 

vj«m  t— >m 

* 

2 

* 

Z(M 

«u/>-<o 

OO 

fM<M<N 

* 

*o 

*«•  II 

• ll  *-•  || 

* 

o 

* 

-.*  OOh  ll 

•— « 1!  LLi  ||  OO 

* 

r*U 

* 

cc. 

* 

1 — CX  II  II 

ll  ii  - 

— <f< 

* 

UJ  + 

xmzxmzxmz 

* 

CO 

* 

2UJp4(m»wj>.<< 

>*^2fnjJz 

* 

O^Oa:»tfoc»oLa:>a. 

* 

3 

* 

□OOO 

-iutooo:-« 

— LLu-OC 

* 

ill  Z ll 

0llj30uj30uj3 

* 

* 

OC  UJ  < < **  ^ O < h-  O ^ 1-  UJ  « »-*  3 

* 

K <oc~Q>-—Q»— '01-0 

* 

* 

CD| l_l 



-WZO—hQ 

* 

Z -juju.  oluu-chjlilloujz 

♦ 

♦ 

3ZUU.C<U.U.U.Un<IUCU.u.UJZ 

* 

hOhmi 

* 

* 

* 

1 

* 

* 

* 

* 

* 

* 

********** 


UUOUOOOOUOOUUO 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

m ^ to  >o  r**  oo  O' o rgro  ^ >o  r- so  o' o <n  m o r- oo  O' o fn  oo  O' o tvi  ro  ^ r- oo  0 o 

— t -*  —i  — < —•  <\t  (m  <m<m  eg  cm  fMPsi  <m  eg  ro  m (*)  m m rn  ro  m jr*  «y & <r  -»• ■>*■  <*■  -4- >»■  -a-  >f  tft  uvrurt  tr\ m m tr\  trt  in  «o 

(\jpjrg(sirg(Nj«\i<\i<\itN4(\i<\ipgr\((\i<vi(vi<\i(Nj<vjcvi<vi<\i(\J<^«\i<'J<vi<vi<NJPsi«Mc\j<\jc\i(vifsi(\i<vi<\i«\i<Nj<Nitvicgr4<\)<vi 
oooooooooooooooooooooooooooooooooooooooooooooooo 
ac  oc  a.  oc  err  oc  or  a.  cc  cc  cc  oc  cc  cc  oc  cc  cc  oc  a.  cc  oc  cc  oc  oc  oc  ac  oc  oc  oc  oc  ac  cc  cc  cc  cl  oc  ol  cz.  ac  oc  cc  ac  ol  ac  ac  cc  oc  cc 

a a.  a.  (x  Q- a.  a.  cl  a.  a.  a.  o.  a.  a.  a.  a.  O- a.  a.  Q- o.  Q- a.  a.  Q- a.  a- a.  a.  Q-O- cl  a.  o.  a.  o.  cl  0-0.  a.Q- a cl  a.  a.  o-Q- 


******#***■#*********■**•**■**#********■****#**■**#*■** 


* 

* 

* 

* 

* 

* 

' 

* 

* 

* 

UJ 

•• 

* 

X 

« 

t- 

to 

* 

UJ 

* 

u. 

i/> 

♦ 

o •• 

< 

• 

OC 

* 

O 00  | 

X 

* 

_J  UJ  0-1 

a 

* 

UJ  O)  oi 

# 

— <•  _J  1 

* 

-L  <(X  uj  | 

< 

* 

LUX  OC  1 

z 

* 

zQa  1 oujkuji— uj 

o 

* 

cc 

ujZUUjj 

«4,ir\'Orw«oO'  i— 

* 

>^-4.^w4«»4*4  t— 

# 

l-  «r 

* 

—02 

* 

QZO 

z 

* 

2*-,*— 1 

A 

QCauJUJUJUJ  O A A 

* 

not- 

X 

t-o. -»<OQ  OQ.CL 

-J 

* 

OZm 

oc«r 

rz 

< 

♦ 

□Q 

UJZ 

Hi  ki  i 

X 

* 

LUQ-2 

tcv 

A O' 

Zoo  CO 

Z 

# 

XuoO 

r 

O 

X 

< 

* 

t-UJt_> 

X A 

a:  •• 

Of-O 

*■ 

* 

OC  A 1 

Z~<  | 

<r  i 

a-coZ  1 

* 

LOCCUJ<N</>  | 

Oi/l  | 

Via  1 

X>^(McO  1 

to 

* 

LUO-JOUJ  | 

OCre-UJ  t 

UJ  t 1- 

OVVUJ  1 

■* 

UOOO-OCQ  1 

uxro  i 

t-O  t CO 

O Q t 

ac 

# 

OC  X<0  1 

ova  i 

coC  1 

r>~ooO'o-HAim  a An  l 

UJ 

* 

<IUmVO  1 

UJ  o t 

o i a:  i ooOh-^h^u.q.clo  i 

to 

* 

CL  I to 

*-oc  I 

OC  1 Oo  1 

aoo  i 

X 

* 

h-  A 1 

ZC  1 

Ct  OC  1 

* 

U.CL  1 

M 1 f-00  | (J0«I  I 

CO  LULU  I 

UJ 

* 

QwcC  1 

A | 

A |X  t ootrococaocoocac  l 

-J  OULU 

* 

2UJ  _J_|  | 

<*Z-J  l 

••  ..O-J  1 K 

u.dov'ocu.mzvvj  l 

to 

# 

at-couj<  i 

O— < 1 

oc<c  1 <t 

« < 1 

••  M 

* 

O<C0C2  1 

rz  i 

«Z  I t- 

5CAAZ  1 

to 

* 

oezvoc  i 

_|VOC  | 

VOC  | 00 

Q-Q.CC  1 

-1 

* 

UJm  uj  1 

— i<r  uj  1 

UJ  1 

N5TUJ  1 

*-* 

» 

LLIZXaI-  1 

OUjAh  1 

' cot—  1 

t-  1 

Q< 

* 

ZUJ  HZ  | 1 

I OCcC-hZ  1 ZX3Z  1 

UJtACOZ  1 aCZ»~ 

* 

-•(JltlOM  1 -4  | 

<M  | < | 

«<t-“H  | 

CC  N*  | 

a<uj 

* 

1-  OC  1 (J  I 

O 1 >-0C  | | 

<t-K  t 

a 

* 

3QUJ4  oc  I 

OC 

t wz< 

t- 

o-HAim-ririO  coco 

* 

czeev  < i 

o < 

1 «v 

to 

OOOOOOOIUWH 

UJ 

* 

QC<<  I 

t 

OC  W 

CSC 

* 

CD 

Of 

o 

* 

3>uj  • 

a 

• • • 

• 

X • . 

X 

* 

<s)accL~* 

<CO<M 

rO 

ZcO_J-J  ooot— 4<NJ 

* 

UJOi 

•» 

— <03— IXUJ>«/) 

ac 

* 

XX 

X40-JX00.3C 

a 

* 

at- 

UL 

* 

* 

* 

* * * * * * 


OOuOOO<JuOUOUUu<JOOOo<JOU(J<-)UOOO<-)o<-)OUOoOUOOOoOUL’tJuOO 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

— csicn  ^ ui  <o  i*» co  O'  o — • cm  m ^ m 'O  p~  oo  O' o pp  cm  «v 't  m >o  f*-  «o  <y>  o cm  m «#•  if*  <0  c-  00  O'  o cm  m *?  u\  r-  « 
'0,fl'O^)O'0'0^'0^"NNf*f"NI'r»hNC0  000000®<DC0C0«0lJ0O'0>®'0'0'O'0'0'0>O'OOOOoOOOO 
cMCMCM<MCMcMCMCMCM('.CMcMCMCMrMCMCMCMCMCMCMCMCMCMcMCMC\icMCMCM<\icMCMcMCMCMCMCMCM*r'«,r'<',,iff>f*W<tfr'r,>fc> 

000000000000000000000000000000000000000000000000 

OC  OCOCOCOC  OCQC  OC  OCacaCOCQ£QCOCaCaCOCGCG£  OCOCOCOCOC  QCOCOC  OC  OCCC  CCCC  QCaCOLQC  CC  Ct  OCOCOLCC.CCOCaC.CCOC. 

aaa.Q.aa.o.aa.a.aaaa.a.aaaaaQ.aaaaa.aaaaQ.a.aao.aaaaaaaiiaaaa-11 


X 

p 

OC 

oc 

X - 

UJ 

UJ 

► X 

*4 

— 

> p 

0 

p 

p 

» x 

CM 

X 

X 

3 » 

z 

z 

O 

* > 

0 

< 

< 

«*■ 

K-  - 

1~ 

-1 

-J 

- 3 

CO 

cc 

O 

« f>  » 

0 

p 

p 

K 

— » »- 

0 

Pp 

— 4 

OC  CL  - 

_J 

-J 

O 

UJ  • U) 

— » 

0 

0 

0 

O 

O ► 

CL 

0 

0 

0 

— p 

p • CC 

• 

— 

p— 

0 

— oc 

O. 

O 

p 

— 

X 

1— UJ 

O • O 

UJ 

> 

>• 

— 

• *p< 

OC  O * 

• 

0C 

oc 

</) 

0 p 

< ► Q. 

0 

O 

LUX 

. 7 ► 

CM 

— 

— 

-1 

• Ul 

CM  • O 

+ 

X 

X 

-J 

-»a 

O Z •> 

pp 

0 

0 

«x 

-»z 

ctf  - 2: 

- J 

z 

z 

0 

*-4 

<C  -J  » 

<-J 

*- 

1- 

pp  p 

► - 2" 

O 

UJ 

0 

Ul 

UJ 

-JCM 

0 

ac 

iii  — p 

— 

0 

on 

0 

(✓> 

OO 

K- 

Ul 

O » _J 

w 

< 

OOC 

Z— 

O X • 

0 

>- 

-J 

0 

0 

oc 

>-•< 

0 

OC  » 

O p — 

— « 

OC 

-J 

1 — 

-j 

X 

p 

0 

3X 

»^O0C  c 

0 

«r 

a. 

>UJ 

l-Z 

-«o  <XK 

0 

• 

0 

0 

0 

<^9 

uj<t 

-JCMU.O.  -a. 

t- 

0 

1/10 

0 

00 

X 

aC-J 

O—  *aOa; 

K 

z 

ip 

pp 

< 

•0 

z 

CD 

OUJUJ  •*  • •» 

<✓> 

0 

Z 

X 

01 -p 

X 

z 

0 - 

< 

— p p 

mO  “ccuor 

►-« 

0 

• 

z 

UICC 

z 

0 

z— 

-J 

OC*^ 

•CQ<  p<I 

X 

O 

< 

X< 

< 

pp 

<-J 

co 

<-J 

>0  «o.aia 

UJ 

• 

_IZ 

1-0- 

_jZ 

1- 

•0 

• 

Q-OZ 

aC  XJ-J 

u. 

0 

ojoc 

Z-J 

OJOC 

— 

MUZ 

UJ 

acua> 

o-^  » »o  p 

• 

• 

UJ 

•3 

Ul  • 

•3 

0 

•■-aC 

z 

•piX 

— 0<0ac  -a: 

at 

0 

• 

OK 

0CO 

ot- 

z 

O »3 

• 

O *i- 

0®  *<U<l 

O 

UJ 

— t 

UjUJ 

<x  uj 

uUUJ 

0 

UI>H- 

^1  I 

UI>UI 

Z— <*- 

u. 

• 

— • 

• OC 

0.  . 

•oc 

0 

• OCUJ 

*»  1 

•oc  oc 

O >V(/)UJi/)0 

» 

^ p 

+ 

on—* 

^p 

— Ooc 

♦ -> 

-*o 

OjCCCC  •»  • pOC 

pp 

Pp 

♦ »4^ 

J--H 

1 < ^ 

u 

■■ 

-J  + 

1 'Ip  “■ 

o«<<< 

a 

— J 

-J 

HJO 

UL-J 

HjO 

O 

_iOom-J-M 

JXO 

uj  xr  x • 

oc 

O 

0 

-JO  • 

UJO 

-JO  • 

OO  •••OJ 

Oo  • 

ZcmoXiijXcm 

Q 

O 

0 

Oouj 

Jo 

OOUJ 

a 

OOUJ  UJO 

UZUJ 

-fNOtOO 

X 

«* 

— 

o<-*z 

— • 

o*^z 

z 

"IZH^OOUJ  — *»-z 

t—  oc  oacooc 

—CM 

■ t • 

oc— m 

• 

— 

>#•—>-*  • II 

—1/1 

3'*’  —Ul  • 

~UiZ  «tu  «< 

u. 

>OZ>OZ  N >OC 

o>oz  II  >-oC 

X 

» Xoocf’v  II 

ZOZ>O0C 

ciooxox  0 

— 

ac«>ocac>noc-»tiUi 

u.ocmoC'^ocuj 

Xoc  UJ 

OCp-O 

—1/1  a aC  uj 

fflUXZuJZ-JN 

O M 30  11  -D-lO~ 

0 ll  3_jO*-> 

h- 

UJOJmHOJI-I-  II  304"* 

<o»-x«»-p*^oc 

X 

— oc»-— oci-O— 

X—OO-O'-— 

00 

0— _l— 

— 0 

ZltK-J- 

3ZO-JZ-JU1UJ 

0 

U.  UJUJu.  UJUJOU.LL. 

OU.UJUJUJU.U1 

— ♦ 

z u.  ^ u.  n u.  0 0 0 ui  uj  u.  <r  u. 

(/)>*U(OmiIOKm 

UJ 

i<i‘igi  i>.ilY  1 

UJhpjQCmmm 

mhUmQhim^mQImU^ 

1 1 

X 

X 

U. 

0 

0 

— 

O 

0 

0 

O 

UUuU 

** 

CM  000 

m 0000 

rH  iC 

70 


0©0©000000©00000000000©000000000000000000000000© 

o '-4-^ «m  rsj  f\j  (\i  eg  «M<M<M<\ifn(nfn  fommcr*  mfnrn '*,'*-uvr\ir>tr>triuvn 

000000000000000000000000000000000000000000000000 
at  ix  tx  at  <x  at  ac  ac  cc  oc  ac  at  at  ac  at  ac  at  at  ac  ac  cc  ac  at  at  at  ac  ac  at  ac  cc  ac  at  cc  ac  ac  a.  ac  a.  at  ac  ac  ac  a.  ac  ac  cc  cc  ac 

a- a.  a.  a a.  a.  cl  a.  ©a- a.  a.  a a.  a- q.  a.  a.  a a- cl  a.  a.  a.  a a.  q_  Q- a a.  a.  a a.  a.  a.  a.  a.  cl  cl  a.  a.  a.  q_o.  cl  a a.  a. 


z 

UJ 

• 44 

UJ 

a: 

• 

O 4 

X 

r> 

UJX 

»- 

H* 

<NJ 

• UJ 

UJ 

♦ 

— o 

o 

a. 

4| 

-«z 

z 

_J 

+ 44 

44 

o 

—4  4 

ll 

— m 

GO 

o 

at 

a 

-J*fr 

at  -•>* 

• 

i— 

^4 

UJ 

c 

a© 

• 

UJ  0-4 

o 

z 

a 

to 

•a 

44 

44 

o 

oat 

z 

"4  0 3 

o 3 

at 

UJ 

M 

o 

O 

> 

4 

X 

■*< 

o 

" -<  O 

3 

• 

X 

>o 

a 

p- 

at 

X 

M4 

44  4 

44 

X -*  Oh 

— O 

1- 

UJ 

t- 

o 

z 

to 

>UJ 

t- 

Z 1- 

►- 

UJ 

in 

n 

o 

• 

< 

at© 

44 

< o o 

o 

ac 

»- 

a 

1- 

a 

-J 

—1 

©3 

Q 

-J  J—  o© 

1-  o 

UJ 

a 

© 

z 

© 

© 

•o 

Z 

© © 

© 

0m 

9 

z 

o 

o 

4 

4 

< 

a ► 

o 

4 C — 

o 

ac 

o 

< 

© 

0m 

© 

• 

44 

O 

z-* 

o 

_■  © ~o 

© — 

<t 

o 

ac 

z 

-J 

< _i 

-j  to  • 

mj 

a. 

• 

4 

44 

• 

0m 

• 

oz 

z 

•oz 

LL 

oz—  •© 

0m  • 

at 

oc 

O 

o 

< 

a 

oat 

o 

too  IX 

O 

oa®  ©uj 

-*  © 

• 

o 

ac 

• 

UJ 

• 

UJ 

— 3 

44 

•—3 

443  • UJ  • 

• UJ 

© 

• 

C 

UJ 

• 

UJ 

• 

•*♦- 

K 

O H- 

o 

4*-UJ  ««4 

UJ  • 

uu 

•W 

z 

0m 

z 

i-UJ 

44 

UI>UI 

z 

>UlZ*4-4— * 

ZfM— 

• 

• 

• 

04 

• 

••4 

at  at 

O 

•at  at 

•4 

acac  * ii  -«♦ 

*H4 

o 

a 

— 4 

♦ 

-4 

* 

© 

r 

X 

0*0  —-4  + ^ 

H 

UJ 

o 

04 

44 

o 

II  4— .H.tHJ 

i l>^i  1 

—1 

• 

-j 

_J 

-J 

-J 

-J 

xo 

o 

jQO 

a 

— XO-JJ.  _jO 

o + _i 

o 

UJ 

o 

o 

o 

o 

o • 

OO  • 

z 

xo  «cx oo 

oxc 

o 

m 

at 

o*uo 

OINJO 

ZUJ 

1- 

OOUJ-4 

fsi 

UJZujOUJO-4 

OUJO 

*4 

II*-* 

n*-» 

K Z 

z 

44XZO 

Q»-Z— Q— 

*•041 

wirtaj 

h- 

NO 

ac  uj  *ao 

3 

«4»4  »fO 

UJ 

— uj  i-^4>4  -7- 

>oo 

< 

>r->0Z>r~>0z0Z0ac  u 

c 

>V50t 

X 

"*Oot>44>at<^z>*-,> 

atinco 

X 

or 

—©u-Natcx—otinotm©  ujx 

a. 

at  ujo 

1— 

44  luot— ©omatat— at 

O II  O II 

3: 

©UJO  ii  3©UJO  ii  3 ll  3-J—UJ 

z 

©_|44f- 

to 

uj-j*-»Oujow 

II  OCTUJO 

Vl 

at  v—Q*-a£i—  at »— J— O 

a 

— -j— 

uj© 

O-i— , 

© 1-440— 

ii.UJu.UJ 

© 

u.  au.  ujuj  ll  o u.  uj uj  uj  uj  < cl  z 

o 

ll«iu.o 

tot- 

0<LLLU.0LL©UJUJU.CU. 

*^l 

i H 

z 

numno:m( 

Jmm 

ac^aco*-**-* 

44<_>44© 

at< 

004444o<-,44*->©4-0  — 

— • 

u. 

<h~ 

UL 

■4 

Q-tO 

OUOo 


o —i 

r»  ^0  oooo 


ULiUOO< 


OOOOOOOOOOOOOOOQOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOO 

r»  «o  O'  © — cm  m m >o  n-  oo  O'  o — cm  co  m «o  i**  co  o»  o — cm  m -m-  m <0  r«.  ao  o*  o — cm  cn  *in  >o  f*-  00  O'  o — cmco «*■ 
UMnir\^  >o>o>0'0 -fi'O'O-o -or^N-^f^r^r~r-^r,,-r~aooo  ooooooaooo®  ® eooo'ff'O  O'CT' cT' O'O'O'ooooo 

O OOOOOO OOOOOO O0O0 OOOO O 000 OOo OOOO 000 00 00 00000 0000 

a.cca.a.cc.fX.cca.a.cc.ccoLc£.cc.cL.cc.ec.cca.a.cc.cCGCe.cccccc.cc.a.a.ac.ct.accc.a.Qc.ce  cc<xxc.cc.cc.ccctcc.a.oLcc. 

Q.Q.Q.Q.Q.a.aa.aba.a.Q-a.a.Q-a.Q.a.a.Q.Q.a.Q-a.a.aQ.a.a.Q.Q-a.a.Q-Q.Q.a.a.a.Q-aQ.Q.a.a.a.Q-0. 


o 

o co 
ro 

— c 

I— 

o 

K C 

3 

o 

o — 


— • 

•D  O 

• LU 
UJ  • 

zm— 

• M — 


0 

301 

131 

150 

1 

PM 

CO 

160 

1 

PM 

CO 

4* 

in 

170 

>*■ 

*■4 

co 

M- 

C-* 

«*• 

0 

co 

m 

a-< 

in 

in 

in 

^4 

in 

—4 

0 

CO 

0 

0 

i- 

►-I- 

00 

K 

0° 

01 

C 

1— 

TO 

H- 

O 

Ol- 

0 

1- 

0 

i- 

O 

H- 

O 

1- 

0 

H* 

1- 

0 

c 

0 

00 

O 

O 

—O 

GO 

c 

0 

GO 

°o 

—0 

c 

0 

c 

0 

O 

O 

O 

0 

0 

0 

0 

Ooc 

• • 

O 

a? 

CL 

• 

111 

00 

UJ> 

i/i 

u. 

<0 

UJ> 

CO 

iX 

U. 

UJ 

1- 

111 

• 

LUUJ 

2 • 

• 

• 

• 

Z • 

• 

t 

• 

• 

• 

Ul 

• • 

•UJ 

UJ 

UJ 

0 

• UJ 

UJO 

UJ  — 

UJPM 

z— 

*0 

• 

z-r— — 

— 2 m 

2-0 

Zh* 

00  UJ 

— zo> 

2 — 

z— 

Z — 

— UJ 

• 11  — 

-•  • 11 

• H 

• H 

II  • 

— • II 

• H 

• II 

• M 

• II 

11  • 

» 

4»  ^ ■ » 

. 

♦ 

J + -J 

OxO 

UUJO 

— o— 


-J  + _I_J 
0X00 
OUJUU 
— O"*— 


-J-J+  J+  -J  + -J4-  -1+  ♦ _! 

OCX  ox  ox  ox  ox  xc 

OUUJ— OUJ—OUJ  — OUJ— <_)UJ— UJO 

"mQO"‘QOhOO"<OOmOOQ,“ 


-J-J  + -J+  ->+  + _J 

OOX  CX  OX  xO 

ooui—oui—oiu—uJo 
mhQOmQOmqoOm 

in  —z— co  -7— --Z,NZ'il-7n«*7m«2in7''«  — 

— Z>**>"*Z>*->>-«Z>*>»l»  >•*••  >-*  —>—Z>>—  >—  >—  >—  >—  — >.—z>- 

mocaC'-oiiootQtwatQCiriQCQtoc— ooC'-Oqc— C-— acinoc^Qt'-Oa:— Oa:— ooc— Oo£— O— atinotat 
II  30VU0  II  OOUJOO  It  OOOUJ»-Ouj>— OUJI— UJO  II  OoOvu>-Ouj»-OUJKOUJ»-Oail-UjO  N oo 
a£|-  -«O>~0CI— — 'O— — c£  ►“-'•'"■’O  -*0  -»Q  QwOtK.«  0 ~»0  — 'O  — O wO  Q'->ael— — • 

tu  uju.ua.  ujuju.ou.^  aj  luu.u.oo^OCu.ooou.uiaia.u.cot^OLJu.oou.ooa.oufcu.uiuju. 
«otH.uw>H*«o>"w"itH"'oo«uON(joo»<H«»i«uO«oOMuO>«oo«uou-,>->a"» 


o 

CM 


o 

m 


o 


PM 

«*• 


m 

>1“ 


o 

in 


ro 

in 


«r— 

in«> 


in 

in 


o 

-o 


72 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCO 
ir»'Ot~-coO'o--<Mm>t»n>of**flO(7'0-<<s(fO^-in>Of^oo<7'o,-<<Mf*v4,vn'Or“000'0»<rgfO«4'm^r^ao0'o-H<M 
ooooo— -4-4— <\ir\i(\jf\i<\j  <\i  ini  <\if\ic\irn  rnrnr''ic<'irn<'0  rn  corn  «j->r  >J- in  iru^ 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

aLCLcLCLa.cx.cLcLaLCLcLCLcLa.cLcLCLcLcLCLa.cLcLcLcLaLcLCLcLCLCLa.OLcLcLaLcLcLCi.cLa.aLcLCLOLa.aLcL 

a.  a.  a.  a.  a.  a.  a.  a.  a.  a.  a.  a.  a.  a.  a.  a.  Q»  a- a.  a.  &.cl  a.  a.  a.  a.  a.  a-a  a.  a.  a.  a.  a.  a.  a- 0.0.  a.  0.0.0.  a.  a.  a.  0.0.  a. 


* «/> 

* uj 

* UJLO 

* x< 

* KO C 

* X 

* </>CL 

* UJ 

* I- -I 

* << 

* HZ 

* UJO 

* Z~ 

» UJt- 

•»  o— 

* a 

* az 


*— 

180 

1 

■N 

rO 

— 4 

TO  2 

♦ 

^ H 

(X  -1 

UJ  O 

z*-*  zo 

» 

* 

* 

* 

* 

ZO 

</>uj 

UJ_j 

o 

r- 

r- 

o 

o 

oc  » a£— 

* 

LOO. 

m 

'C-t 

1— 

—4 

H 

m 

o 

OX 

1-3 

0—  • 

1- >- 

# 

* 

OCX 

<w 

o 

o 

o 

o 

o 

— 

«/» 

UJ< 

ujoc 

* 

aoo 

i- 

Cl- 

o 

1- 

i— 

i- 

X 

z 

M 

</> 

x_i  qco 
cc  • 

* 

* 

CL 

c 

o 

c 

o 

o 

< 

UJ 

— » — o 

* 

oo 

o 

— o 

UJ 

o 

o 

o 

-J 

co 

X 

1— 

ac— * qcz 
<_j  4sr< 

* 

* 

cu. 

a 

•— 

— 

— 

— 

• 

z 

irZa  • 

* 

XUJ 

a 

UJ  — 

< 

o 

a 

UJ 

UJ 

OCO«aC“* 

* 

—o 

« 

z • 

• 

• 

• 

z 

CL 

•»r  • • 

* 

tr.C 

ino 

•uj  -0 

air- 

ujoo 

0»O 

• 

< 

o U-OC 

# 

u 

-UUJ 

— Z-- 

z— 

Z-4 

-4UJ 

1 ( 

a 

UJ>UJujUJ 

* 

ii  • 

— < • II 

• ii 

• II 

II  • 

-J  1 

4- -5 

i— 

,cl  at  • • 

» 

* 

+ -j  -i_j+  _j  + _i-f  +-J  in-u*- 

XO  OOX  ox  OX  XO  — (0-1 

UJO  OU^HU^'JOUHUJU  «oa 

Q—  mmQOhQOhOOQh  hmUOUJ 

Z— f-  —— Zcn-Zcn— Zmz~-C0  i| 

h>hZ>>>^  >■*  >•—  M Z -HZ 

— acm<xoCce'— O^*— Oa:— O— cemcc  a_-40,-,u'i(v; 
ujO  it  ^Oouji-oujh-ouji-ujo  ii  3*\jo-J»-*-  n 5 
a— oo-— —a  —o  —a  a— at i—  — o zaci— 
□uujuju.ii.auu.aouaaau.ujuou.uooujuj 
L)HH|XMHUOHUOHUOUHH0(a^HOUMa 


n £ 

r-  o 

I—  CO 


X -•  — *-«-* 

O JXOJJ 

M oo  »co 

CL  UZUJOU 
CL  — UJ  iw— O 

- o >O0C>».<MZ 

• u.  cl  ujacaetnoL 

5 oj«oo H o 

X — -j— — co-o 

J o LL^U.U.U.UJUJ<C 

UJ  -Un— m^LU 
X 

o 

o 

O ' ao 

UUUuffl  -i  l 


* z 

* K O*- 

* 2Z* 

* OO 

* at  0.0 

* ao</>Z 
« 2ui<m 
« loqc 

* oca 

* oz 

* 

* 

* 

#♦*##* 


uuyuou ooooo 


73 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
m>rir\vOP'Oocro^<Niro'tvrivof~<DO'0<-t<Mrov}-iri»o^-ooO'0'^fMfo>J‘m-or^flO(7'0-H<Mrn'»-irvyOf,~ooO'0 
in  minirv  ui  tr»  m «o  >o  -o <o  >o  m >o  o «o  r»>  r-  i*-  r»  r» r-  r»  r»>  i*»  ®®  oo  co  ao  oo  ao  ao  co  «o  O'  o*  O'  O'  O'  ct>  <7*  O'  O'  O'  o 

OOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
o.a.cc.ccc£accc.ot.cc.aLci.Q.a  u.cc.a.a.a.a.cx.a.Qtac.czccct.ctCLcc  aotortraocor  crotaoc  otaaotocota-a: 

Q.O.Q- a.  a o. 0.0.  a.  0.0. a.  a.  a O.Q.O.  a o-a. Q-O-o.  a.  0.0. o-Q.  a.  O.O.O.  O- o.o.a  a.  O.Q.O- a a. 0.0.  a 0.0. a. 


* • JC 

* 3 » 

* • > 

♦ — I—  • 

♦ or  •»  3 

♦ uj  co  • 


♦ - CL.  •* 

♦ X » </l 

♦ UJ  O » 

♦ Q » <x 

♦ 2 a.  * 

♦ • — or 

♦ — o •» 

♦ <M  - CL 

♦ C3  2-  - 

♦ or  » O 

*<i  r * 

♦ » » z 

♦ UJ  _J  - 

♦ Q - X 

♦ a — * 

♦ o •»  O 

♦ • r » 

♦ -t  » ^ 

♦ _J— -Oat  -Ot 

♦ OO  *<X< 

♦ 0<Nu.  o «£L 

♦ i i ■>  ~croo 

♦ *UJUJ 

♦ >o  -otu.ee 

♦ orco<  -< 

♦ OO  -0.1 1 iQ- 

♦ — •oo 

♦ Q~  •>  «Q  •• 

» ooccar  -ot 

♦ OO 

♦ Xw<>. 

♦ —•>••*«*  </)<Q«/>0 

♦ motor  “ » “or 


♦ uj  xx  x - 

♦ ZNOXMXin 
♦ H#vO« Oo 

♦ ha:  Orv'Oct  O 

♦ 3UJZ  *UJ  *<  II 

♦OOOXOX  oo 

♦ QCUJXZujXO  II  < 


♦ 3ZO-JJ-JUJUIU. 

♦ m^oajj-icDae*^"* 

♦ I I 

♦ 


O I-  X 

O II 

0~>00000  O <M 

~u  ■—  m -o  r~~  co  o —i 

>•  o 

c ot  a o o o o -*  o— 

I—  Or  I—  I—  H-  H-  I—  X -*<M 

• © 2 _J 

OOC-OOOOO'  < — c 

0200000  -I  OCo 

<r  C co  <1-, 

— — J *(M  — »m  —*f  — ITl  — .o  — ,f*»  I—  • a.  - 

xu  mil  _i it  3ii  on  a. it  x ii  uj  at-* 

• • •— . • »-»  o 2 »_j 

<N  UJO  UJO  UJO  UJo  UJO  UJO  ujO  o • Oc 

o z<  z<  z<  2<  2<r  2<  Z<  ujoO' 

or  »_J  • _j  • -J  • _i  •— J »_i  • _i  — « ~3  | •—  ii 

<t  —Si.  — -^U.  —CL.  •— U»  — *11.  — >U_  O ♦ -»  — — 

-•«  — <«  — ♦— « *■<— « -*•—  —•"*  • -*  + <N>rg 

a _j+  _j  + _j+  -i  -f  _i+  -J+  o + uj  <n-j»*  -Jot* 

2 OX  OX  ox  OX  OX  Ox  ox  Z -JO -I  OCTX 

< UUJOOUJOUUJOUUJOUUJOUUJOUUJO  • -OO  o — Uj 

mQOnQOxQO-QOniQO-GO-UOQ  — '—o^UJ  mJQ 

— h II  ——O' ©eg  —<r2 

O >«■*  >M  >-—  >—*  >-— I jOZ1>  M 20Z»m2 

ot  a.-— Oot—c or —noc—o or wCot'-O or— Ou. ^3 at  ot  tMc->'Oata:  n —ot 

< ouj*-ouj^-ouji-aruji-ouji-oujt-oujt—  u 3«joj i-h-  h 3o<nuj3 

— o '»o  —o  —o  — o —a  —a  —at»-  — o zaK>-OQi- 

o u.aou.ocu.oou.oou.ooa.rau.oau.'uiuQu.uC'uiuuj^auui 
2 "ooHuO'*oOHU'><uo«uo«ooNMa5-ii-iOo'*«t'H<u«: 


O' 

OOo  O' 


OOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

^ m ■4- tn  «o  ^ ® o*  o •xcg  ro  trv  p»  « o' o <nj  >*■  ir»  r»  oo  O' o eg  ro  m < h- ® o*  o <vj  m m >o  ^ oo 

OoooooOOO-4-j—— —————— eg  ogegegcgCMcM  eg  eg  rgroromromme'i  men  ei-.*- 

ir>trv(r»*rcir>i/Mr'ir>tf'ir>ifvUMrufMnifvirvir>tfMnuMnmuMf>tfMf\ir>irvirnrvir»UMriir>tn«Mruf>inifvif>inir»cninirnf> 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
a.  cc  ac  a.  ac  ac  ac  cc  ^ ac  ac  ac  cc  a.  ac  cc  ac  ac  cc  cc  cc  a.  ac  cc  ac  ac  ac  a ac  ac  ac  ac  ac  cc.  ac  ac  cc  ac  at  ac  ac  oc  cc  cc  ac  ac  oc  ac 


a.  o.a.  Q.O- a a.  cl  a o-o.  a.  a aaa.aaQ-ao-aaa.aaaa.aaaaaaaa.&a.ana.aiia.a.a.a.a 


•* 

ac 

*■4 

*■4 

*■4 

^4 

o 

cC 

3 

uj  eg 

o 

CM 

o 

o 

o 

eg 

•-4 

UJ 

UJ 

*•*  —4 

CM 

*™| 

■4 

in 

* 

—4 

z 

> 

•k 

«» 

* — o 

o 

fMO 

o 

rr» 

o 

o 

inc 

a: 

fY 

X 

1- 

Z H- 

1- 

1— 

h- 

i- 

1— 

i- 

o 

a 

Z 

CD 

<t  o 

o 

O 

o 

o 

• 

< 

-J  H-O 

o 

1-0 

O 

1- 

o 

1— 

o 

1-0 

UJ 

O 

-J 

(B  CD 

CD 

CD 

CD 

CD 

o 

CD 

a. 

z 

CD 

ac 

• o 

o 

O 

o 

C 

•* 

cz 

-4  O— 

CD— 

CD 

CD 

CD— 

**■* 

• 

*-4QN 

-1  1- 
oz—  • 

UJ 

• 

V— 

• 

UJ 

• 

o 

• 

UJ 

• 

*-* 

— • • 

z 

• 

< 

• 

-JO' 

o 

aci— 

OoCCDuj 

o 

-Juj 

O 

UJ 

o 

z 

a 

rai 

o 

o 

oc 

LULU 

—3  »Z 

UJ 

•z 

LU 

• 

LU 

• 

UJ 

•z 

UJ 

UJ 

—i- 

aac 

•4-01  • 

• 

LU  • 

• 

LU 

• 

UJ 

• 

LU  • 

• 

• 

•ft 

O 

>ujz— m 

>*— 

Z— in 

sO  — 

z— — 

Zeg— 

Z— e- 

>4^ 

oo— 

>n 

acac  .-4  ii 

II  — 

•—*  H 

II  -4 

• II 

•11-4 

•-4  ii  eg 

II  — 

QCO 

JO 

O — +— * 

— * 

— + 

.+ 

— + 

o 

< • 

X'^-C'4'4 

^*-4 

*■**■*** 

*-4*-« 

i li"l 

H|M<|4 

*-4*-4*"**-4 

ZUJ  IO-IJ+  + -J  -4_J  + +-i  _M-_I  _l  + _l  + + _i  io 

O Z O ‘OCX  xo  OOX  XO  0X0  0X0  00X0  xo  o • 

_ * ZlliUUuJ'-*uJU  OOOJ-gOJO  UUJU  UUJU  OOOJO  LUO  zo 

►— O h-z»  !»■  iQOQh  mmQOQh  — O — inQw  mhQ<h  Qh  I UJ 

<<tcmuj  — —z— z— — d— >»n  —y—o  — z^e-  z—co  o>  uj  • 

_I_J  II  OaC>>—  "•>OZ>>x  "•>Oz>H>Oz>«>OZ>V«>OZH>OZOZ(3aZ 
ujU-o  ujqco:— o~*aC'Oac<*ac'— O'-aC'Oococ— acuiacac— ac-oarocac— ac>Ooc— acoaC'Oac  uinf 

ac— ■•t-i—oouji-ujo  h ooooh-ujo  u ooluo  h ooujo  ii  oooujo  h oujo  #3  « 

— -j-j— — a a— □£!-«-«— a a— qci-— O— ad-'-O'-aci— — -a—oci-Q— ac»-aci— _j— »-0 
au.u.<u.u.^ooou.iuuiu.LLt-iocju.ujugu.pu.ujuLiu.Qu.uiUJu.u.c->u.ujugc)Li.uiuj>*<ai<u.ujz 

ZMMU*,wwO<3'J«xCCMWIJOu,«>,®HtjM"<(X«U"«W0C*-i«U»«iNCCu**«,«flC"«CCOl-aCUi 


o 

o 

oo^ 


-4  O 
“4 


75 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

oo  o' o ^ »r\ « eo  O' o «\i  cn  ^ oo  o -<  ^ in  >c  h.  oo  o' o eg  m m >o  r- oo  O' o fvj  m 

0'<7'<7>0000000000.— -g-4-g-g-J eg  eg  eg  eg  eg  eg  eg  eg  eg  rgoromrn  eK'nrnocifn 

OOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

acoca£acc?acacc*acacacacc*acoLac.at.acGCc*aca:aCa:<£acttacaca:acc*f*oc(racaacacaca£acacEatc*GCtf 

a.  o.  a.  o.  a.  a.  a.  a Q- o>  o>  a.  a a.  & o.  a.  a.  a.  o.  a.  a o>  o.  a- a a.  a.  a.  a.  o.  a.  a.  a.  a.  o.  a.  o.  a.  a.  o.  o.  a.  o.  o.  a.  a.  a. 


?oz 

i-oct-a 

ujujujZ 

Ct— «QtLU 


* 

***** 

******* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

# 

* 

* 

to 

* 

* 

* 

* 

zz 

* 

* 

* 

* 

a«* 

* 

# 

UJ 

* 

• 

* 

—X 

* 

* 

X 

* 

,■ 

* 

(/>►- 

* 

* 

K 

* 

» 

ZUJ 

* 

* 

• 

* 

* 

UJOC 

* 

* 

Ooo 

* 

* 

X 

* 

* 

V— 

» 

* 

— a 

* 

* 

* 

* 

az 

* 

* 

* 

* 

i < 

* 

» 

-l-l 

* 

* 

H 

* 

* 

ot- 

* 

* 

z 

* 

* 

02 

* 

* 

20 

* 

* 

M|XJ 

* 

* 

<i-i 

* 

* 

oc 

* 

* 

K 

* 

* 

ococ 

* 

* 

Z< 

* 

* 

UJ_J 

* 

* 

—o 

* 

■v. 

* 

KO 

* 

* 

c 

* 

• 

* 

z 

* 

* 

O-J 

* 

• 

* 

* 

* 

z 

* 

m 

* 

o<~ 

* 

* 

— — — 

* 

•» 

* 

Q. 

* 

* 

oca 

* 

m 

* 

CC 

*-* 

* 

I—  UJ 

* — 

1 

* 

ujuj 

*0 e 

» 

00 — 

* o 

* 

X»- 

* UJ 

» 

— 

* ® 

•» 

* 

t-u. 

* —t 

* 

ac 

* — 

• 

♦ 

< 

* - 

» 

UIO 

* X 

* 

to 

* * 

* 

►-*- 

* - 

• 

* 

Zl- 

*z 

* 

o 

* X 

•» 

* 

OI 

*< 

* 

<a. 

* — 

• 

* 

*-o 

*-l 

— J 

* 

OCX 

* — <_> 

* 

!■  1 1 

* as 

—1 

* 

< 

* acu 

• 

* 

— 0C 

* - 

c 

* 

xz 

* mO 

V 

* 

t- 

* -• 

— eg 

o 

* 

uo 

*—  • 

X 

* 

oo 

*_i 

•— 

* 

«— 

* -on 

M 

* 

Q--J 

*C3 

O O 

• 

* 

<»-  • 

*t-X 

O 

* 

UJ 

* O 

*“  h- 

—4 

* 

<UJ 

* toz 

UJ 

* 

—* 

* M 

II 

* 

oooX 

* ■—»- 

O 

* 

Xu. 

* »si 

o o 

*: 

* 

t-O-l 

* -X 

•* 

* 

u 

*>2 

o o 

•» 

* 

LU_I< 

*x  » 

</> 

* 

ZUJ 

* ac< 

* 

o > 

* — cr 

D 

* 

n 

* O-l 

— * ^ 

» ■ 

— 

* cocc 

2 

* 

UJf- 

* —CD 

X X 

— 

* 

1-0 

**UJ 

» 

o 

*X  *• 

z z 

>- 

* 

-JOOZ 

* -JOJ 

X 

* 

u. 

*o-» 

<r  < 

oc 

* 

<>  ■«•  1 

*<  • 

* 

n 

* z— 

O-J  -J 

o— 

* 

>-  a 

*>* 

o 

* 

UJ 

#•-— 

00(0  CO 

'Mil  I 

* 

z 

* Z 

* 

Zct 

* ui>- 

• • • 

< 

* 

IC 

*z< 

' UJ 

* 

Mill 

* OQC 

Q-UJOO 

-'•o 

* 

ZOO. 

*0-1 

MV. 

* 

t-H- 

* o 

HIZOOUJ 

ooo 

* 

Ootoo 

*— ffl 

W) 

* 

X»- 

* UJ 

_JUJ  • - • 

o - 

» 

— U.UJ 

*b- 

* 

OUJ 

*Zeg 

Cl--.,— . 

hX 

* 

i-  ac 

* <_'<*g 

ZcgO  O 

# 

OC-J 

*«* 

II 

•eg  uj 

LU 

* 

OXaC 

* Z*  Z<sQ  a 

* 

a) 

* l-QC 

M*  II  — ' 

■o'O'-  r-< 

Z><N 

* 

Z C 

*X0CUL_|_JO  lOO 

* 

DH 

* XUI 

II  «>  >||>*-ZZ0Z202 

» 

x>o 

* U.UJ—CQ  -J  • O — l • H 

* 

tOl/> 

* cOOQ.  a:  a.-«uj-t(X*-cga>-egac 

« 

U-< 

* o 

a II  II  ua 

* 

OC 

* c*LU  H X-«QegO_ll~XXI-  II  X»-  II  X 

* 

aC  UJ 

* _|Uj_|gr<  II  a.  Z II  X 

* 

t— • 

*coi-ocuj  — '*C"*a:i-ZoCi-Z(x:i-Q 

* 

OCX 

* IXOZUJ 

* 

u. 

* 3-ouji-tJu.au.ootaujatuujoujujz 

* 

<»- 

* UJ  Z UJ  < < < UJ«— U.  K 

* 

* (flMHNQMQNMJll  (XUM 

* 

*a-(£QO>"W**H 

* 

* 

* 

* 

****** 

******* 

OU<JOOUu 


o 

o 

0-«  eg  -« 


OU uOoUUy 


77 


r 


i 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

ir\  o r- «o  O' o csj  m in  o ^ ® O' o ^ m ® O' o ^ m >o  f"- oo  O' o tr. 


•r  -r  •*•$••»■  tn»n  m in  in  m mm  in  in  -o  •O'O'O >o  <00000000  OOhm — — 1— — — ••^cnjcsi <m  im  «m  cm  cm  cm 

- )^)>0'fl'0'0'fl>0'C^'0’OMj'0>0>0^'0'«)OOOOOOOOOOOOOOOOOOOOOQOOOOO 


<<<<<<<«f  <<c  «<<<<<’ <t<I<«IUJUJUJUJ  UJUJUJUJUJLU  OJUJUJluU->UJUJ  UJUJUJUJUJUJLU  UJ  UJ  UJ 

a.  a.  a.  a q.  a.  a.  a.  a.  a.  a.  o.  a.  a.  a.  a a.  a.  a a-  a-  a a a at  a.  a ac  a a.  at  at  ac  at  ol  oc  at  a.  at  a ol  ol  at  a at  ol  ot  ac 


************* 


* 

to 

* 

* 

z 

* 

* 

00 

* 

* 

- UJ— 

* 

* 

0 XV- 

* 

* 

aC  u< 

* 

* 

< <.¥ 

* 

* 

O 0.0. 

' 

* 

•» 

* 

* 

Z<  Q 

<t-zi 

* 

* 

0 

<0 

•» 

H«t— Z 

* 

X 

* 

00  Q — 

* 

<M 

* 

• — 

* 

•» 

* 

ujJtX 

* 

0 

* 

Zoo_Jv— 

* 

u. 

* 

— « (V 1 1 ii 

* 

X 

♦ 

< — 5 

* 

(M 

* 

uja.- 

* 

•ft 

* 

-Jco  » 

00 

* 

0 

* 

— UJ-J 

0 

* 

10 

* 

u-z_j— 

oc— 

* 

—X 

* 

CUJ 

* 

— <N 

* 

C U.-J 

3:00 

* 

2 

n» 

* 

v—  c 

oc 

* 

—0 

* 

V—  •— 

LU< 

* 

Ur 

»-> 

* 

3 uj- 

v-o. 

* 

001 

* 

Q.000 

>00 

* 

•* 

—cm 

• 

* 

zxoz 

CO 

* 

CL 

_i  . 

— 1 

* 

— OC  — 

1 UJ 

* 

-J 

OO 

c 

* 

< 

•roc 

00 

* 

Ur 

V- 

00  UJ 

3 

* 

000.1-01 

z 

* 

< 

ac 

•X 

Z 

* 

< O-i 

zt- 

X 

* 

*> 

V- 

O 

— <M 

•C 

* 

. UJ*— 

—0003 

* 

ac 

00 

X 

•» 

OOX 

* 

* 

* 


toccocu.  33J 
l-_J—  LUOCOC 
rnioa  _iv-aco 
J—  ai  — 1/> 


* 

* 

* 

* 


UJ 


» UJ  — _i"v 

— — X 'Ococ 

- -1  ^.<11- 

— v-  OocmX 


X 

OoO 


0-0 


0 

0 

* 

0-  CX  u-  U.U. 

* 

O 'J  OojU.  *UM 

OMft 

— — 

(M 

» 

0 0 ••  <00 

* 

0 < con-J  * 

a 

a. 

* 

<OCZ<  U-V- 

* 

Z -J  — tO_jQ£ 

aco 

•Oc 

0 

X 

* 

UJ— Q-UJO<OCQC 

* 

•>  u.  -aa  *xuj 

UJ 

V- 

a 

UJ 

* 

CO  -J  QujUJ 

» 

to— O IL—— <\|X 

oz 

2. 

0 

* 

u-xv-uj— uj— m® 

* 

z— «/>  z -Jin  —m 

z— 

oc 

0 

UJ 

0 1 

* 

QD-IILN  XX 

* 

C—  » ———VO  * 

3 

00 

0 

K 

II  — 

* 

<Z  V-  — 33 

* 

oc  1 l-U._l®OC 

UJ 

1 1 — 

a* 

* 

UJ  00  LL00OZZ 

* 

Zooin—  »_j— Xu. 

UJZ 

— 

A 

«o 

X* 

* 

OC  UJUJ 000 

* 

— — — •OOOu.fNX 

-J— 

(/IX 

X 

Z— a. 

UJ  • 

* 

-II- Z 11  II  II  ll 

* 

U._|— 'OCoO_l  MM 

— V- 

3Z 

— 

O u.— X 

00 

* 

— — OCUJ 

* 

Qni-waivrZ  •• 

U.3 

OZ< 

0 

OC  J—  MU 

* 

aiu.oc  31c— — 

* 

CUOC0OMI000— OC 

0 

UJ  — _1 

UJ 

UJ_I  ov- 

a.— » 

* 

Z 3V-— njcn-r 

* 

Ol  U-l— v<—  Xtt 

UJ  oc 

— X® 

0 

rx'v— — 

xoz 

* 

—X  an/»— —w— 

* 

(j.—  *o— v-a.  njx 

a.® 

• t • 

• 

| 0.0—  ♦ 

UJ  *u. 

* 

V— V—  »CC  JJJ-J 

* 

I--OCO— oai^fM 

<3 

1— aro 

UJ 

— XO  »0 

— 0— 

* 

3— UJ  UJ—— 

* 

uj—  zouv-  • 

1-00 

00  UJUJ— z 

— UJ— x — 

1 UJ* 

* 

Oiacaxu-U-LLU. 

* 

2CN-J- «/>Z  C ac 

•t— 

— h-  — n* 

•UJV—  *z 

* 

ac  3ZI— _j— j_jo 

* 

— V-*  * >v'vLLU— to 

UJV— 

II  ^-*1- 

— uj— x— .0—  Z— 3uja  'J 

* 

®v- »-<  aono 

* 

1— COC_|  _ltOX 

xai 

II  II  — l-U. 

1 ZXx— z 

* 

3 CO  1— ooUOuioo 

* 

=3QUJC^Z<0<M 

V-oo 

11  —4 xx  u xah-yit-r  11  hzt-  a. 

V-  — — V-— X UJUJ— CCC  ozx— IKU# 

ujcu.u-uju.ujov-i-c*ou.o— atuu-ciuz* 

IQww1mhOw'i31L,^OmUJ«>0C'U# 

* * 
************* 


u0X3*O 

ataCaCO 

ov-o® 

u.(/vu.< 


o Juro>  -o  a. 
oc-jui— xx— <a:  n aic 
e«(-oxiDi->a:  z»- 
juj^oooo<ix  "• 

oOOC— _iOoUJQ<N  — LULU 

ujuj 
QW 


I 


O 

o o 

<M  o~« 


UOUOUOUOoOOuOU 


ouu 


78 


JfeBMHiilttjMMi 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

co  O' o «\i  tn  ir\  vo  oo  o' o —«Ni  cn  ^ oo  O' o — < <Ni  m try  o r- «o  o ^ m ^ ir>  vO  ® o«  o ^ <\j  rn  tn 

fM<Nrommfnrnfr>mrornro'r>j-'*-'rvt-^-'r^'<-'4’m'r'irufMrMrvinirur\ir»<OvO'0>o>0'0'0'0'OvO^-^-r-r~r-fw 
oooocooooo 00000000000000000000000000000000000000 
00 00 000 o o 00 00 00 00 00 00 00000000 00 00 000 00 00 0000 0000 

UJUJUJUJUjUJUJUJUJujUjUJUJUJUJUjUJUJUJUJUJUJUJUJUJUJujUJUJUJUJUJUJUJUjUJUJiljUJUJUJUJUjUJUJUJUJUJ 

cc<xoLCCa.ataLixQC-cxocaCixacx<xa:cxa.c£c£cxQCtXattxococctoL<xoLa:cca:a.a.<xcc<xatoc:oL<xcxu.a.cx 


in 


< — 
□s 

•*« 
kK 
<< 
1-0 
to  • 


til 

• X 

'-'O 

vox> 

— 

oz 

+ < 

u. 

<r 

-»K 

-J< 

— < 

UJ 

LL 

Kq 

• 

X 

UJ 

to 

UJ 

K 

OOC 

— — 

• 

— 

zo 

-JO' 

0 

Of 

z 

<»- 

00* 

of 

)- 

— 

to 

to  It 

c 

• 

to 

-a 

a 

II 

to 

a. 

UjO 

— z 

UJ 

— 

LU 

0 

x»- 

“>LU 

of 

“» 

0 

— 

-J 

< 

— — 

1 

CO 

1— 

u. 

zz 

1— 4 

1— 

CM 

tn 

•» 

J 

— 

0 

too 

Z 

— 

QL< 

• 

> — 

—CM 

UJ 

O 

to 

«» 

_lZ 

—i 

CDK 

_J  - 

of 

1— 

K 

r- 

ullu 

c— 

< 

Coc 

CX 

— 

*■4 

—Cl 

0— 

UJOU 

«n_j— 

O 

O 

CO 

• 

z— 

XUJO 

U.lf' 

1 

0 

O 

• 

0 

OK 

«.  « 

— to  J 

— _ • 

to 

m 

— 

CO 

rc 

VOX 

l-Q 

in 

u. 

UJ 

— 

»- 

— 

•• 

<z 

xo 

UJ 

O'O  — 

• 

u_ 

X 

— 

1— « 

• 

<X 

0— 

<OJ 

II  <UJ 

0 

K 

”0 

CO 

0 

-J 

_JLU 

IX  • 

Of  (S 

Ouj  •> 

-«4 

— 

— 

• UJ 

u. 

cat 

Ztn  j 

l-c< 

Ztxx 

LL 

1 

LL. 

K 

H- 

UJ  • 

M 

o< 

« to  c 

UJ  kO 

m 

X 

C 

<r 

uo 

to— 

«k 

z 

— " X-JO  -1 

•—H 

•» 

UJ 

K 

of 

— JCM 

CM 

UJ 

ox  oozJ-a 

Ol-< 

OO  ► 

3 

VO 

VO 

M 

< «<M 

— 

•ac 

OO  QCU  + U+U 

QClO> 

0 «m 

< 

sr. 

3 

0 

LL 

U.O.'V 

K 

OO  UJ 

— ro-^ZZtootOoL 

c<< 

CM|1J  • 

•» 

— 

Kin  • 

• -JO. 

LU 

ZX 

• •BUM  XOCu-Z  • • 

0-1 

■Z'T 

« 

<, 

-HUJ 

0 

4* 

'»■  II  UJ_J 

lO 

CK 

acm— •— oZll  •»  OO 

UJ  K 

Of 

< 

— 

K 

►z 

0 

..—  XUJ 

CL 

a. 

_l— <McO>^  Of  * O-H  II  II 

CXUJX 

-JO.UJ 

cm 

X 

0 

UJ 

— XUJ 

< 

zo 

LL.— —Zen—  11  (\i— .— 

Xuj 

U.O— 

— 

11  k 1 o>;o 

— 

X 

11  1 — r> 

t- 

M 

—I-- 1— 1-i  II  II  U ■— » 1 -Ob' 

UJKZ 

— -JK 

►— 

0 

LU-5<I-)  zor  II 

H 

-oinQ  11  z 

ZCL 

j|/jX  fl— 

z 

—IX  < 

<< 

>< 

X 

K II  C—— of  CX 

— OCX-H 

-J 

— — 1 

QZxllu.QU.UJH*  << 

0 II  II 

a—x->x* 

’-J 

(VjtoQH-h-  II  D-J 

LU 

fOvoX_JK 

J 

u. 

«10C_J-J— KJU.O  — KK 

vox 

«X— £X  11  Of- U. 

—0  zockuj 

H- 

UJZ 

a— 

UJOOOOKLJZC I 11  <<* 

au-tu 

Luu.uxa  11  u 

UOU.UCCUjUiX 

<r 

O’— LLXCT 

O 

< 

<XU.«Ot/)«/>Z— — Q~>OQ 

<U.Q 

at— ti.-Ju.xio 

ZQ^hOUmq:^ 

a 

off)— — 0 

UJu. 

LUO  Z 

*■* 

a 

a£— ■ 

Of*-*— 

a. 

X 

0 

0 

0 

O 

0 

0 

> UUUO  — • 1 

JUUuLl  CM 

CM 

o<-> 

CM 

O'OOcj 

1 m 

79 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOO 

•O  K oo  O'  O rj  m ^ irv  >o  h-  co  o'  © —i  cm  m >t  ir\  «o  k eo  O'  o >-«m  m >o  k *o  O'  O — i cm  m >#■  m <o  r*.  od  O'  o — « cm  m 

r'.r'.f'-f'.aococoooooajooco®  aOCT'CT' O'CT'O'C' 0'0'<7'{7'OOOOOOOOO  O— — CMCMCMCM 

OOoOOOOOOOOOOOOOOOOOOOOOHHHH^-HHHHrtH-HH-^rtHrtMrtH 

OOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

mU  IU_IUll“LULiJU)L1-l1l )“  "“It1" ‘ILII 11“  “‘  fljjl1  ‘I  LI11 111  lUiUJllJ“  1“  ‘lUHf"  nuajUlij  |LU||  fLLI LUuii| 1 1 1 imLLILLIyj11  ‘||  | 

at  a.  <x  oc  a at  ac  a ac  a at  at  a.  at  a.  o£  ac  u.  ac  cc  cc  at  cc  a.  cc  at  at  a.  cc  ac  ac  a.  cc  cc  ac  cc  ac  ac  cc  ac  ac  at  a.  a.  a at  ac  ac 


a 

z 

<r 


< 

ac 

C 

K 

CO 


o 

m 


o 

>r 


o 

u. 

UJtO 

-IK 

cm 

OCM 

o o 0—0 

— cm  m><*f— 

o 

om 

m 

o— 

vJ-'l’C 

50 

• 

m 

UJ 

«-• 

o 

0 60 

CDi— 

w/n 

O 

— o 

• 

a a aaa 

1-  K KUJO 

•K 

OO 

KUJC 

•o  — 

e 

K 

_J 

< 

z 

c 

i- 

i— 

o 

o 

_lZ 

o -*  o cm  oo—  m 

CO  -4- 

o m 

UJ 

o 

UJM 

o — o — oou.  — 

oc—  — 

o — 

a. 

o 

— 

o 

UJZ 

« < uz  < 

— I—  — i-  — i— 

uu.  < 

— Z K 

< 

— K 

u 

- 

u. 

z 

<t 

1- 

QCQ. 

• <t  t 4 • • •!- 

• • *M  4 

• <£ 

o 

• 

M 

< 

«ItO 

O • O o «o  UjOaC  I «o 

• ujooci-  »n 

.0*0 

o 

K- 

O 

UJ 

• am  ii  • »uj  ii  •</)  »n  •tu  n 

UJ  •«/)  •<”)  *UJ  II 

UJ  • «UJ  II 

m 

• 

• 

H 

t nee. 

UlO«/)-»-*UJOcO—  — <UI-JO  *OtO— — . 

— uj_jO  •om— 

ae.r>«tujmuj_ix  4 

CtuOoo— 

X 

o 

Q 

UIqJ 

OUJ-IX  ♦ 3UJ_JX  40<UI<MUJ_|X  ♦ 

accuj  jx  + 

K 

UJ 

UJ 

X 

30 

ac  *<uj Xcc  •<cujXacii.  • • «<tujx 

KccU-  • • «<UJX 

|-iX  .<LUX 

< 

• 

• 

UJ 

-l<_) 

K— U.QUJK— O.QUJK  *—0—0.  Ouj 

•K  •— O— U.OUJ 

•1 .U.OUJ 

I— 

a 

O 

< 

>UJ 

•»u  *zo  »<m  *ZQ  • ii  muipri  »zq 
ii  — ii  -.z  ii  — m — z ii  — — •—  ii  — za 

II  • II  >tUJ^.  *zo 

1— » II  — •—  II  hZO 

ii  »m  »zo 
— II  — ll  —z 

to 

0—1 

O— G 

z 

X 

u-t- 

aj 

XK 

V->< 

CUQ 

5^ 


— o«Q<—rf'o—<Q<— 
mKmK  ii  noi— -oi—  ii  r^—i— ok t*-!—  ii  hcohkoi-  ook  ii  >-'0'k  ct>k  h 

w<xlflX»<-WX'— <U<«VXO— ~<0<-WXO— 
mQc0i-.UJ«/>Om— uj  </>«/■  O—ov0—UIKto«/}«/>O—Q«/KnjJKc0c0Oc0—UJ 

I-W--JQI— +--JQHI-— '»~l IQ  I— t— K'-''-'- K_jQ  I — t — —| IQ 

«it-»oz^‘twoz,-«'m.ii.N''Jzoww'-'iiu.u.«cza»-i-u."<uz 
CP— COC/li  >8i  itCCOi— ipeCP1  • ' • ■ iCO<^»-»OtplflCPi  i>-«— Q CCCO  — CQl/K* 


— <<  m<(M— 

» K II  K II  K 

0-<Q -<£Li/) 


UJ 

X 


^ UJwUJwUJ  J 
O IU.Iu.XO 
UJ  — —O 

X 

u 


UOuO 


o 

!\l 


mo 

(Mm 


mo 

m«* 


o 

Oooin 


80 

....  ^ 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

m -c  r-  oo  O'  o —*  <\i  co 'f  in  -o  r-  oo  O'  o —>  <\i  m •*  m «o  f*-  ao  o'  o ni  m -j-  m «o  r-  ac  O'  o pj  m in  -o  r«-  oo  a*  o —* 
pg  t\j <\j  (m  <nj  pyj m rn  m <n ro m m m an  ro  >j-  -4’  ■>r  >*■  -r  -*■  >*•  in  vr>  <n  inmin  m in in m <0  >0  -a  'O  *o  >0  'O  >o  «o  *o  i**  o 


0000 0000 00000 0000 00 00 0000 00a 00000 000 0000  0000 0000 

UJ  LU  UJ  LU  LLI UJ  UJ  UJ  tii  UJ  UJ  UJ  UJ  UJUJ  uj  UJ  UJ  UJ  UJ  UJ  UJ  UJ  UJ  UJ  m m qj  UJ  UJ  UJ  UJ  UJ  gj  UJ  UJ  UJ  UJ  UJUJ  UJ  UJ  UJ  UJ  LLI UJUJ  UJ 

ac  cl  ac  cl  a.  a.  ac  a.  ac  ac  ac  cc  cl  cc  cc  cc  cc  oc  cc  cc<c  cc  cc  ac  ac  cc  ac  oc  cc  a.  oc  ac  a.  ac  cc  ac  cc  cc  ac  ac  ac  oc  cc  cc  at  ac  cc  ac 


* 

* 

* 

* 


in 


* 

* 


< 

a 


* 

* 

* 

* 

* 

* 

* 

* 


UJ 

* 

UJ 

-J 

•• 

0» 

* 

X 

HH 

UJ 

h* 

* 

1- 

IX 

_l 

< 

n4 

t— 

# 

• 

0 

O 

LL 

CO 

■» 

LU 

K- 

UJ 

•» 

* 

X 

O 

X 

* 

CL 

0C 

O 

UJ 

LU 

* 

H- 

UJ 

<■ 

X 

U 

♦ 

* 

• 

03 

1 

a. 

O 

z 

2 

* 

II 

X 

-5 

< 

-5 

* 

z> 

u. 

a 

•» 

# 

z 

♦ 

O 

h- 

* 

1 

* 

ac 

II 

00 

* 

0 

>o 

-J 

UJ 

O 

-5 

*-< 

* 

r- 

+ 

p-j 

u. 

-J 

* 

0 

w 

X 

Q. 

•» 

O 

* 

r*> 

C 

</> 

>-* 

U 

1/1 

0 

OO 

* 

fr- 

0  0 

1- 

0 • 

LU 

LU 

* 

c 

ao  ao 

UJh- 

X 

UJ 

(X 

** 

* 

t- 

e- 

CD 

0-* 

X 

1-4 

*** 

2 • 

* 

es 

— O C 

II 

1 — 

-4 

—J 

“5>t 

» 

0 

f*“  1 — 1— 

a 

OUJ 

Ql 

O 

t_4 

* 

0 

w 

H 

za 

□C 

UJ 

LU 

LL 

l-CL 

* 

ll 

<r  -g  0 0 

• • 

—0 

UJ 

0 

Xcc 

-J 

00  un 

* 

z 

1-  CL  O 0 

LUO 

01- 

X 

a 

u. 

UJ 

►— « 

O 

•> 

* 

• 

< _i 

1/)LU  • 

z«n 

Q«/> 

LL 

O) 

-JOsJ 

* 

O 

fr- 

O LU 

— i • UJ 

cr 

UJ 

to 

Zo  X 

o< 

* 

• 

• 

11  X ro  ro 

to 

aa 

X 

z 

440CUJ 

O 

00  •• 

* 

-4  a 

O 

ll<m 

OOZ 

0 

cQ 

LU 

>1- 

* 

+ LU 

LU 

X ♦ * • •’->  *«N 

» » < 

LU< 

••  + 

*4 

~>*z 

^«er 

* 

X • 

• 

uixa.  1 uj  1 uj  1 

II  QCsJ  LL 

cc 

>o  1 

— X 

I- 

0-  — 

0 

• 

orsj 

» 

UJ  — 

Ouj_io_-jcl— io.-* 

— • 

0 cz 

— • UJ 

< 

0 »ll 

< 

2 

O'  - 

* 

0 p» 

r- 

ZOUJ-J  • — 1 •_!  • 

“5<_)Q  II 

ooe 

1 0 

X 

mx-* 

a 

-J 

a^x 

* 

Z-*—^ 

l~»tM*-tZXUJO.UjQ-UJ'^  1 wCaj-* 

; >UJ 

>4«»UJ3ZujZ 

ac 

«in-4 

U. 

•^jrvj 

* 

>-*  11  <r  It  <r  11 

II  ■O-UX'OO 

K 

II  Ifl3 

n 

0 — 4 

LU 

'O'— 0 

* 

II  — «k-  — >*—  II  lf"-»UJ»-*UJ>-i-7-4Q-^Z-^  11 

UJ»- 

-Jl— zoz  II 

a. 

— *-_i 

X 

— 2 

yl-02 

* 

XQ-<Q_<  Q.O0XCL  11  x 11  X 11 

— a u o- 

X< 

<~«x 

z 

UJ<“> 

1— 

LUOCLU^^QC 

* 

liJ  JO.JQ  J^UJ-jOMQ«Q»tV)T 

l-Q- 

ineo»--iH-uj 

hlU. 

hOK-T  II  3 

* 

OLU—LL 

I^.UJ_JOUJO'-0'»0 

K-DZI-UI 

•ZU.ZO 

»40C  — J 

LU 

— h 

-mOCoCI-O* 

riu-iu.xazxuu.uu.oo 

N.U.UO-’I 

Ql/) 

OU.OCJOZ 

UJ 

acne 

K 

QCLUOCCJUJUJZ* 

» <1  in  0 ■ 

\ »-4  ^t/>  *■**-«  *^*i-**—>»*  *«^a  cd co 

Zl- 

□•HJI/'U" 

> 

Xx  oo 

Ztx2ix»4acuj* 

— • •__« 

oc 

* 

LX  (O 

0 

3 

* 

O 

O' 

0 

0 0 

O 

O'O* 

'O 

r*-  ao 

1 

uuuu 

1 <n 

000  0<->0 

O'!?* 

0 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
iNn«*’iSor-a)0'O— sjro.j-is<oi>-cocrio-JiNn'4’ts  or»coO'0-^<Nc<i<"ts>ofs'00(7'0— {Nco^-is-or-ocT' 
OoOOOOOO—i— -4  in  <N<NIN  <N  r\|  (N  in  ININ  nnnnm  nnmnm -4- <■  <■<■<■>!■ -J- .<•••»■<■ 
OOOOOOOOOOOOOOQOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 


UjUJjjjUlUJII  flljll  III  ^LLlliJly  U-ll  I fll  III  H|  |LLIM  III  I II  l| ! |!  I [LLI 1 1 1 1 1 II I n 1 1 LLI 1 1 in  H IJ|  I j uji  I H|J  1 1 1 1 Uyj  LU 1 1 1 1 1 , 1 1 n 1 1 !JJ  1 1 II  * . LJJ 

a.a.a.oLOi-a.ixti.a.cLa.a.ot.a.oLBC.a.occx.cx.aLa.oc.a.a.oLoCoc.uCOLCLac.a.oLocu.a.ci.cccLixa.a.cLa.cic.a.cx. 


**«**« 

* 

* 

* 

JL 

LLIU 

W 

* 

* 

* 

* 

0-1 

* 

— 

' IS 

<w 

* 

o 

— 

UJU. 

* 

IS 

—4 

CL 

* 

X 

II 

Z 

* 

IN 

UJO 

* 

— 

•*» 

z— 

* 

o 

— 

* 

LL 

_l< 

1-3 

■» 

X 

- -f 

I_J 

* 

IN 

« 

5c 

* 

— 

1-0 

QCCO 

■» 

O 

< — 

CD 

* 

!✓> 

o— 

r*- 

3iu 

* 

—X 

o 

WI 

* 

— 

—IN 

— 

c 

(— 

* 

Z 

—4  k 

l-< 

1- 

OI 

* 

— 1 

— o 

<1- 

II/) 

* 

LL 

0-> 

i-<r 

o 

l-x 

* 

N— 

<x 

loQ 

o 

u • 

* 

— 

_I<N 

— 

</)<rUJ 

* 

at 

LL  - 

k— 

<O_0t 

* 

OO 

—O' 

LL 

3 

* 

a i- 

t/)LU 

+o 

Z 

>t-»- 

# 

— < 

oc  -I 

-J  II 

— 

_l— O 

* 

— ►— 

a —in 

wO 

b-  co 

t-  3 

# 

a:  lo 

X —4  — 

— 0. 

l-Z 

• 

Ut-CL 

* 

UJ  - 

UJ  ~ J\ 

OO 

coal 

ai  o 

<<►“ 

* 

— m 

X t-Dac 

aO_J 

— — 

O h- 

XIW 

•* 

- — * 

• — coX*— 

-LL 

_ i— 

t 

Olf-  _ 

* 

-I  ~ 

1—0-4  INI 

k<— 

no 

— o 

* 

O O 

U<N_I  -IN 

— — 

COIN 

o 

couji— 

* 

O < 

<<7-0-1  - 

r-_» 

— — 

— CO«* 

•* 

Z -1 

— —I  CO —let 

—o— 

—at 

< — 

ro 

* 

- LL 

-CO  -XLU 

•o— 

OJ— 

►—  — 

^4 

ill 

* 

uo— O 

UL--IMI 

OZ  — 

— LL|S 

< X 

i 

octal 

* 

Z — «/> 

Z_|IS  -IN 

CO  — — 

1——  • 

o — 

— • 

IS 

QOlLO 

* 

c — - 

— — «/)  - 

-COX 

!✓)—<*■ 

• 1- 

in 

LL 

<u.  at 

* 

act 

»—  UL-J  CO  at 

(tJO 

i .n  ■ r 

QC  CO 

• 

U. 

LULL< 

* 

Zi/>irv 

— -j-XU. 

-lO-i 

_J<OI 

c — 

— 

o 

a.  •— iQ. 

* 

——OOOL.Nl 

iLct  - 

OOJ  - 

• -J 

n 

— 

QCO 

* 

O-J— ■ 

— ctco_j  —in 

— Zts 

-1 

CO  CtX 

. o 

— 

UJ 

1 

at 

* 

aCh 

-UJSCZ  « 

— — 

o 

o 

o CO 

< 

in 

X 

IU>UJ 

* 

IN—  - 

O -J 

—.k,  4 

• a • 

K 

•» 

UJ 

Z_|Q- 

* 

UJ  H— 1 

H-'V<—Xac 

—OX 

Z-I-JO 

OO  - 

azeu 

< 

nj 

a 

-23 

* 

oc -%</>' 

— ^-Q-  INI 

oo-r 

+ c ■♦•o 

O «IS 

ujaiz 

a 

< 

z 

►-Cco 

* 

i^o<b— _iiu*v<N 

i— — m i 

«/>«_>«/)  at 

(NOI  • 

•—  • 

it 

—IS 

3 

* 

uj— 

ZOUh  - 

lu  - -at 

ZaLLZ 

• » -z-r 

— 

II  — 

a LULU 

* 

Z<<N-J— «/>Z<at 

i/>  at  iso 

OZLL  - 

OO  at  •-< 

— 

< 

— — 

atXX 

* 

Q 1— Z 

at*  c— 

II  II  ju-uj 

— it 

LU—  II 

UJCsi 

X-4 

# 

*-<a£ 

_l  ^ —ICO I 

<|LL— UJOZS—  II  IN— .LLO— 

II  <r  II  <r— 

r-3—— 

I-*— 

— II 

5 

* 

OOui 

<^Z,<0(N 

l-"l-IZ  II  II  II  — 

i -on— _ji— 

ni-xi-n 

21-1  1 Z»- 

O-J 

MIC 

# 

o OUOn>  *0  II  lU-Jcox  < 

■n— u.< 

< <i— 

<t  ^o<- 

l-H’ 

• 

H JOIQ 

— Oil uj— *<<Oi-ix of^o coo<h- •-— <— i-z * -jin 

• 

B<t-oa.r3h>a_'^a2  » uilq  > 

at  it 

w wh 

Z-/H-  ||  ZOt— U. 

*— 

• 

smzouro^  iuj«fuioa i 

— atOZO  II  <<riilU.P3CU.OlL  eUCLX 

—OO  II  OO 

• 

• 

*/iat— 

JUOUJOIN- 

1 

•CJUtLL  — 

—z— •—o-jooat—u.oo— q-qooloO'-'cjll^viq 

82 


oooooooooooooooooooooooooooooooooooooooooooooooo 
o ro  >o  r- oo  0 o ^ <nj  ro  «<■  in  ^ oo  o' o ■-<  ro  vo  f- oo  O' o ^ cnj  m m so  «o  o<  o eg  ro  ^ 10  « 

ir»  ir\ in  uufun  trv  mirun  gj  <o  »o  ^ >o  »o  "O  *o 'O  »o  oo  oo  ® oo  oo  oo  oo  oo  oo  oo  O' O' O' o*  O' O' O' O' 

oooooooooooooooooooooooooooooooooooooooooooooooo 
oooooooooooooooooooooooooooooooooooooooooooooooo 

UJU)UJUjUJUJUJUJUJU)UJUJUJUJUJUJUJtUUJujUJLUUJlUUJUJlUUJUJUjUJUJUJlUUJUJllJUJUjUJUjUJUJUJUJUJujUJ 

a.a.a.a.a.a.QCata.a.a-a.a.a.cc.a.cL<X-ot.a.occc.cLOLac.aLatac.cc.a.cLa.a.ccct.a-Ct.a.acCLcc.cca.a.a.oCa.(X. 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

«o  O'  o —i  <\j  on  >*■  ir\  <o  h*  oo  O'  o — f\i  <n  >$■  m *o  n*  eo  o>  o — «\j  m ■j-  m «o  r*»  oo  o'  o -<f\i  m 'T  m o t*-  ao  O'  o — nj  <n  <*" m 
O'O'OOOOOOOOOO-i  — — ——fVKNI  f\i<\K\l  cm  «M<\i<\j  eg  romromm  com  <nrn  'T'*’ 

I-*— — — -I  — — — —*-*  — — "*—  — 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

UJUJUJUJLUUJUJUJLUUJUJUJUJUJLULULUUJLUUJUJLULUUJUJUJUJUJLUUJUJLULULULUUJUJUJUJLUUJIUUJUJLULUUJUJ 

a.a.cta:cLa:oca.ciCacctaa:  acct  a- ctct  at  ctetacLCLae  act  act  ct  aac  a.  a.  ct  eta  ae  a:  ac  eta:  at  at  a:  acoe  a. 


UJ 


in 

•» 

H 


< 

a 


o 

-o 


o 

vO 


c 

o 


o 

o 


c >o 


— o 


o 

o 


< 

Q 

I 

a 

z 

UJ 


o 

o 


o 


a 

o 


u. 

z 


o 

oo 


o 

aj 


• 

UJ 

3 

a 


i 

•c 


oo 


>0 . 

— o— ,o>-<z>^«»fnw<M*^z^UJo- ujoluj— * i »nouj-»  luxui— z ii  z«*luz  •■m— «<\j<n^-u.  ►cm 

•-»  ii  <r  ii  <t  ii  »«^xjXji  ii  >o-od^o  it  so— 

I—  II  t-  II  CD  II  — U-  — *--*CD  l|  II  — ilu*^uj,->_>^Q«Z—  II II-ZOZQ  II  II  I— Z ||  w|— 

<Q.<Q-<XCL<Q.<Q.<XCt  II  X II  x II  —Oil*-*— a.  «OXwXWwXIU<>»M>->*«iJJjyUJ< 

Q_jQ  _J  _l  UJ  _IQ_JO_j -J  LU Q»- 1/> -JlTl  aQ  I--JK  ST  LU—UJ ->1-011- Xu.  LULL  U.h-3l-X 
— UJ~»UJU.auj^»UJ>— LUU.QUJO— •O'-C'  I— —OZHLU  -ZltZ-U  o— izo— 'at— )— J— j—)— >i— — >oc 
u.xu,irzxu.xu.xo?4.uu.uu.uu«u.on"“XOu.oouu.2lJ?uo2ocaouco(xiiJoco 
—co to >—Qco»'*'-»o<ni-«o,-,*cjioO— coco  i/koXocSll 


a 

x* 

LUX 
Qlu  — 

za 


UJ  UJ 

• • 


< o o 

Q I-  |-  — 

I H 
Q >x  O O • • 

Z CL  CD  CD  LUO 

UJ  _J  1/>UJ 

Ul  — _J  » 

II  X rf)  cn  «t— » 

— "*«co<Mm  u.  ^ 

x + trt  • — »<M  • •> 

lux  a.  i ui  i uj  i ii  Oc\j 
Quj -jo.  _jQ-~ io.sj"-*o>» 

ZQUJ_J  •_!  OUQ 


» 

* 

CM 

•*■ 

a 

UJ 

X 

l«* 

II 

a 

_j 

UJ 

x 


i 

X 

UJ 

Q 

Z 

— 

ll 

X 

UJ 

Q 

Z 


UJ 

CO  * 

-I 

< 

u.  -o 
• -»r 

ii 


u. 

Q 

LU 

x 

u 


cc 

a 


a 

'UI 

CL 

— 

3 

O 


«/) 


X 

UJ 

a 

z 


eo 


O 

cO 


•i  -'in 
•»  J • 
-J  -5>J- 


• CO  LU 

LU  <■*  xoc 

a z -I  uj 

_i  • O Qco 

lu  — « Q to  zox 

X CM  Z II  ~>CCUI 

i—  •.CMUJ— "t  CQ 
II  X«v— +x  +-*JZ 

— LUX  »XUI  XO-  «-OZ2* 

—I  QUJ>-kuQ  LUO  • II  II  II  II  X 

I ZQwOZ  Qrox— -I 


a 

IS) 

IS)  ,» 

X-l 

oo« 

QCO  — 


l-U. 

com 

***  m 

-I  CM 

o< 

CO  » 
'*• 
— «r 
o*<m 

<ji  • 
O'  X 


o 

o 


o 

oo 


m — 


o 

O' 

o 

O' O' 

fO 

O' O' 

84 


OpoOOOOOOOOOOOOOO OQO  o ooo  O OOO  OOOO  oooo  o OOOOOOOOOOO 

-r  -r  ooooo  ooooxxxxxx^xxxru  t\i  cu  pu«m  cnjcnj  eg  cumrocnfofouvnifutvo -**•-* '»■'*■*■ 

•IH^OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

oooooooo oooo ooooo ooo oooooooo oooo o ©ooo ©ooo ooo oooo 
Umiuizzzz2zr2?zzzzzz2z72zzzzzz72zz2zzrzz7zzrz2r?2r 


********* 

to 

* 

> 

* 

* 

^4 

* 

z 

* 

< 

C3 

o 

* 

-J 

< 

— i 

* 

CD 

-J 

UJ 

* 

> 

u. 

ai 

* 

-J 

o 

O 

u. 

» 

o 

to 

' 

C 

* 

o 

> 

<_> 

z 

* 

z 

x 

o 

* 

> 

CO 

UJ 

X 

* 

to 

Z 

1-0 

* 

JE 

UJ 

h- 

«2 

* 

o 

X 

o< 

* 

a 

< 

O 

zx 

* 

x 

z 

z 

ox 

* 

«• 

to 

X 

O'-* 

* 

ro 

l/> 

o 

* 

_u 

u. 

* 

> 

CO 

tv*  Cl- 

* 

fM 

X 

>■ 

UJ  UJ 

* 

X 

X 

X 

a; 

to  (\|LO 

* 

> 

to 

UJ 

Q£  L3 

* 

—4 

< 

w 

• 

3 

< cdiu 

* 

X 

o 

X 

a 

Q.XX 

* 

> 

> 

< 

3 

(X  H- 

* 

>*■ 

X 

-1 

X 

UJ 

UJLU  • 

* 

13 

00 

LL 

•x 

X 

* 

DC 

a 

COX 

h-UJ^-OOcDCL 

» 

«L 

UJ 

to 

»-< 

Z £ UJ 

» 

> 

X 

> X 

_JX 

</}_>- UJ  <11-  f_ 

* 

eg 

< 

X f> 

3 

UJ|_CQX  Uit/) 

* 

O 

z 

> 

too 

^3  1-lCcO  II 

* 

ac 

> 

— O 

UJZ 

300  o -n 

* 

< 

— * 

t-  < 

cc< 

Oqcujul  lux 

* 

> 

o-*co  o 

» 

ujcOI—  OtOar 

* 

X 

l-(NJO— 

UJ 

l-X 

» 

x3<  uj<r 

* 

to 

O—  <N_J 

CC 

23 

II 

fM 

* 

UjtOcdOO 

* 

< 

<uioo 

m 

xX 

—•» 

* 

UJ_J_J>» 

* 

X 

XQX  to 

OCx 

■o 

* 

UiZUJ<UJ 

» 

> 

>Oco  • 

r- 

a z 

** 

o 

eg 

* 

cLt/mj  H>za 

* 

UJ 

U.O— 

X 

x 

CL 

K 

c 

f>4 

» 

otocou.  1— Z 

* 

a 

z >jir\ 

o 

ax 

o 

1- 

» 

LLi<  UJ  UJ 

* 

o 

X££  X— 

ac 

o 

CL 

O 

O 

* 

|-OLUJ5dXtO  II 

* 

o 

o 

u.® 

Cl 

o 

o 

K 

* 

Z Ou1>— <<M 

* 

•*— _jx 

uz 

o 

L3 

* 

-*UJO<  X 

* 

a. 

OooOU. 

LUX 

LOLL 

«— * 

o 

* 

XUX  1 1 

* 

ac 

ac  xo-J 

<x> 

z 

O 

o 

-» 

0^-4 

» 

►— 

* 

UJ 

01*^0  — “UJ 

Ot/> 

• 

• 

X 

* 

uj  ujuj-tm 

» 

K 

NZUWN— > 

mUJ 

a 

o 

• 

— * | 

* 

Z>XXt3X 

* 

z 

xa 

1-3 

* 

UJ 

Hi 

UJ 

OUJ 

* 

— 'tDi-i— ac  1— 

* 

cl.  a 

.—a 

<-l 

r> 

• 

• 

®z 

•4> 

* 

1-  < ~CC 

* 

UmcQUIUOHU 

x< 

UJ  • 

40mm 

x • 

o< 

* 

30  1 t 'M< 

* 

uj-iz  Ooocco> 

oe> 

rOZf'-O 

•^4 

>x 

UJtO 

* 

CUJ  >x»- 

* 

ZU.  MtCtJiO  Z u.  »UI 

o 

p>x  > ii  o«* 

-4  •> 

fM-J 

•3 

* 

Cdl-UJXtM  to 

* 

xx>„*  -S.UJ 

-J 

iLiuogegx*-4~%  ii  s*a 

l'"*H 

X — 

XLULU  ||  UJ 

«NJ  * OCJ-UJXfM  CO  * xx-v*  «VUJ  -J 

o * <n<Ot/K3  >11  * k * * JaO-1 

02  * 3oCO<OC-4-«  * 3aZujZ<UJ«/>< 

— iq;  * coujoZ<xs£  * puiooo>o  uo 

O » Z * a*^ ZujX-.au>-.  ii 

ccy- o*  uj  * m >Xi-X3|_<i3oc 


UJUJZ* 

-hoc;®* 

* 

* 


y-  - rt  JaO- 1 X“J  II  h-to  II  -JWJJ3UJ  II  O II  UJO-^0>— 3 

3o:ZujZ<uj«/><  x«i-  • I i-iorQ1-  H “>a  n Z<»-z 
CUJ000>0  UO  —IZ  ll  II  O—C'^O  UJ  CluO*—»0— x 
oc’-’XujXxuj.jx  ii  a.<«zx^<o-oi-o'ft>'Ou>i-i-^ai- 
00  *X|-I3|_<Oo'  3xoCx<  uo«z>  < —<r  2>c? 


********** 


jauruozujrui  t-Q.xxr'ujacu.oiuo^ou.^aou.oiC' 

W<(JHOUJ>aj«  H-">*-,</7</)Oo£Q.*-iO~iOOO>*_500~iQ.  o 

I UJZ 

(/»"• 


UUUUUUUUOUUU 


-o-*  mu 


>•  ■ ^ ,-T 


85 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
<0  r-00  O'  O «*fM  m >t  <0  f-  00  O' O — t <M  m ^ tr*  >0 1»»  OO  O'  O -*  <M  m tf\ >0 eo  O'  O -4  fM  m in  <0  r»  CO  <7>  O — • CM  m 
<r  'T  uiuim  in  m in  in  in  m *o >o  «o  >o<o  *o  ■<>  >0  «o  r»  r-f-  p-  r-  p-t*-  r»  r»  r*<o  oo  «o  « oo  «o  to  ao  ao  ao  O'  O'  O'  O' 
OOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
QQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOQOOO 


ZzZZ7Z77Z2ZZ7Z7?ZZ7Z7Z7?277ZZZZZZ7ZZzZZr7Z?ZZ?ZZ 


o 

o 

<_> 


Q 

< 

o 

LU 

QL 


LU 

X — 
< V- 
Z Z 

vo  — 

• QL 


UJ 

a. 

O' O' 

o 

** 

O' O' 

c 

•» 

a 

Ql 

CO 

»■» 

*— 

u 

l-K 

(/! 

IA 

oo 

QL 

CM 

3 

O 

v. 

UJ 

CL 

coo 

o 

H 

*• 

ac 

•» 

OO-I 

oc 

-J 

— 

CH 

* 

z 

o 

c 

a 

00 

-oO 

It 

a 

£ 

1- 

LU 

_t 

• 

UJ 

'0-01— 

O' 

z 

+■ 

• 

o 

> 

_i 

•a 

> 

• »o 

4T 

LU 

oo 

at 

< 

t— 

•u 

UJOOH 

t- 

z 

3 

z 

»— ft 

z 

V- 

^LU  | 

oo 

O 

<■* 

3 

<_> 

• •— — 

— 

— • 

ac 

^4 

t- 

>0 

C 

< • 

^ ftrftU 

OO 

z 

• 

• 

o 

> 

—I.U  • 1 

z 

3 

It 

X 

UJ 

O 

t— 

ft— 

QZ 

— — UJftO 

< 

a „ 

o 

o 

z 

'J 

•ft 

QLC 

UJLUZ* 

• 

-J 

at 

z 

t- 

• 

< 

• 

O 

O 

OO  •Of 

O 

ao 

z 

LU 

1— 

4— 

<r 

OLL 

00-3 

OL 

— 

• 

• 

z 

o 

rsj 

UJ 

in 

o 

• LU*^ 

OOCMO 

O 

Of 

o 

t--l 

m 

O 

CO 

w 

ft— 

UJ 

oooc 

. .ft-Z 

o 

3 

z 

O®1 

-»  It 

H 

Ui 

3 

LU 

oc 

1-  3 

OQUJftft 

UJ 

O 

ft— 

• 

— t- 

t- 

a 

o 

•» 

CM 

oot-a 

zzao 

QL 

z 

X 

CMC 

_|Z 

o 

z 

o 

c 

a 

O 

«zo 

— 

I.J 

*p- 

C*"1 

t- 

— 4 

o 

u 

a 

—i 

XLUO 

-H  • »0— 1 

• 

K 

UJ 

et 

• 

ooc 

OL 

• 

LU 

• 

o 

lUQLUJ 

LOrt 
>u  • «qlC 

UJ 

Z 

X 

< 

oo 

z°- 

o 

Ol 

QC 

a 

o 

c 

QLQL 

X 

UJ 

< 

LU 

ZUH 

LD 

a 

-J 

z 

UJ 

1- 

LU  3 

* OOOV) 

< 

QL 

z 

OO 

< 1 

OO 

o 

2j 

• 

< 

• 

ad 

— ft 

-»ot- 

cc  lulu  • It 
^ 

z 

CL 

“0 

— 

rv 

po<mS 

* • + 

cm 
a • 

o 

P—4 

r» 

rr\ 

ILJ 

LU 

<3 

U.U.UJ 

ftftZ 

(j  l 

LU 

— X 

o 

X 

LO 

o 

z 

X 

• 

LL 

.-5 

ZCMfM  • 1 

X 

UL 

oujionzo 

LU 

u 

LU 

LUO.O 

— • 

LU 

— - -OJO 

t- 

UL 

X 

UJZaL^*"UJm 

mz 

at 

ZOO 

o 

:»Xlu 

OQ-O-Z* 

z 

o 

OO 

* •+  + * 

^ • 

< 

• 

O » 

•0£— 

• 

«uX 

<_I_J  • CL 

o 

< 

X 

1- 

— 1 

+ LU 

LU 

ox 

—Q-I- 

a 

t-UJt- 

JUJLU— 3 

t- 

03-1 

UJ 

— 

cm<M330cmol 

a:_ j 

oo 

mo 

ft* 

•o 

UJ 

<JX 

U.IIHU 

-CO 

X 

z 

X 

w—CJO  iu3o3  • 

»i»i 

wf*CD 

• 

<ot- 

0—4 ftft'»ZO' 

OO 

-4  It  UJ 

< 

QL 

•-4 

rg— <LUUJotccQLU<_)  u ore: 

u. 

LU 

LU; 

Z°L 

3 0-2 

t- 

UJ 

LO— .UJ  — O' 

X 

lt-»3 

z 

3 

-I 

iisiOQZZZOzi.  Z3 

o 

oo 

i«hZQ: 

:u 

U.O0LD 

It  OOQO 

z 

-J~>z 

O 

It 

It  oo  H 

It  LUO  It  2 II  LU 

O II  LU^nrOO  a£< 

— — 

aOoo<c 

< 

— 1— 

LU 

a 

Q«(jU0CQZOa3 

Qtz 

a 

uhi-xsuo-i: 

»*- 

1- 

-IXXLJ-Jt- 

-J 

CMUIt- 

X 

—1 

3 

z 

— o-*cE:t-'— ^-Jt~— 

sit-a 

UJ-ft— ft— ftp— LL 

CD 

xz 

t- 

-1 

UJOLLU.OUJU.LLO^OU- 

LU 

a.<anuju. 

ft-a-uju. 

o*^z 

XU.U.U.OO 

O«xo 

1- 

ZZwxZZ^n.Z"1 

z« 

i3u.flcixua« 

UJ 

“•ft-*— 1—000 

t- 

azu 

1— 

o 

LU 

U. 

1 

XU.U. 

3 

UJ 

00 

— » 

o 

m 

o 

a. 

CM 

o 

OI 

«■* 

O' 

o 

o 

O 

o 

O 

DO"* 

O' 

o*  ouu 

m 

u 

O' 

HUoOUU  (JouH  fMUgO 

86 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOO 

m >o  i—  co  & o — nj  m m <0  r*  co  o'  o — • <\i  m m >0  f*-  ® o'  o — r\j  m **•  in  -c  r~  oo  o'  o — <v <**  <•  m <o  r-  oo  <7»  o —< 
o>(N3'0'0'(>oooooooooOHHHH*<-<H^H^fgi\((M(M(MNNrgN(Mrnmminnmfnmfn<,''f'<' 

QOOQOOi  II- 1 I ■ l>  <i  1 1 I— i Ii  <1  ||  41  1 1 1 1 I — i I — i li  IHi  li  I— i li  li  li  II  li  ti  | — , I.  <1  I—*  i M— 

OOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOO 

zzrrzzzzzzzrzzzrzzzzzzzrzrzrzrrzrzzrrzzzrrzzzzzr 


ac 

UJ  — 
— • OC 
» ULi 
-J  — 

o - 

O -J 

z c 

» O 

m z 

3 - 

O oo 
oC  2 
Z O 
► a 
^ Z 


X 

<J» 

-JUi 

in 

0* 

— *«/> 

< 

<-l 

z 

1 

TO 

OUJ 

UJ 

—a 

X P 

TO 

GO 

uj  ac 

1-0 

aCC 

(X 

30 

CO 

a— 

l-UJ 

1-0 

UJ 

o— 

— 

o<x 

00  OC 

Ofh 

UJ 

OCUJ 

l-Z 

II- 

<T 

OOUJ 

ox 

l-< 

X 

1— UJ 

mz 

1X1 OC 

<z 

• p 

m3 

z 

Ouj 

0CO 

UJ 

UJZ 

< 

UJX 

• • 

a-U. 

z>- 

co— 

mO 

< 

P»  <►! 

— 

Zl- 

H~~UJ 

m 

UJ 

II  XX  3 

ouj 

LLC3 

— m«/iz 

<!io 

>— 

<<■— 

1- 

hZ5I- 

_j< 

xo 

— — Z 

Up> 

oz 

OU.U.O 

— 4 

UJ 

0—1—0 

UJ 

Xu. 

U.X 

Op- 

-J 

z 

z 

— 

0"* 

aj 

< 

< 

z 

O' INI 

o*nj 

#4 

-J 

— 

ac 

CD 

o 

z 

OO 

OO 

3 

p 

o 

l-l- 

h*l— 

O 

ac 

o 

ac 

z 

3 

> 

a 

ro 

OO 

p 

O 

UJ 

<3  <3 

<3  <3 

o 

z 

X 

oC 

p 

o 

< 

— p~ 

■-4  — 

o 

o 

z 

z 

ZZ 

XX 

o 

ac 

— 

OO— <M 

— 

> -■  — 

<< 

UJ 

a 

a.m 

sOUinJcu 

ZZ 

ZZ 

—ac 

o 

—3 

• 

mm 

mm 

o • 

UJ 

X 

COCO 

z 

• • 

• • 

njo 

ac 

mz 

c 

h-  3 

1-0 

O 

p 

o 

— 

<3uj— 

_|UJ-» 

CO 

OZ 

Op- 

acoo 

1- 

• t— i 

• •«— 

<3  X 

< 

— X 

— . Pi 

ac  Z 

Ol  -* 

— Z 

p * 

-r  x 

<3  uj 

oc  o 

< z 

p 

<M  p 

<3  a 

or  a c 

< o 

P o 

a uj 

oc  a c 

5 o 

UJ  C 

oc  o 


i— — oa 

- 03 


<3000  — 

a 


*■* T — 


— 1- 
-UJ 

— Q 

U.Z 

OOSh 

z 

o 

vi->l-lJJ 

— — o 

Op~ 

co  — 

uj  ac 

o 

• • • • 

o 

UJujo 

UJUJO 

85S 

— ♦ 

o 

zo 

OOI-UJ 

oou 

ooo 

UJ  I— 

0-4 

o 

UJUJ-JZ 

a 

oo— 

oc— 

oz 

z z 

OO 

—UJ 

• • • • 

z 

ooo 

ooa 

UJ< 

<03 

~p  « 

l-l- 

^ — i^  ^ 

3 

— oc 

— — ac 

h-acz 

zo° 

IOUJ 

— < 

O 

aoo 

QOO 

p ii  ii 

II  OO 

•0.0  <z 

OUJ'NO.  • 

-jo  Oac 
u.  c uj 


u.<C<u. 

•<ooo« 


uuujuiuj  00 

QQQQ  UJ 

OOOO  K 

oooy  < 

U.ULU.U.  o 

PlWPIW  < 
> 
UJ 


aa<uioa<a:uOpj— ««ujp>>^piS'ao>  • 

COUKMOOUJ  II  II  _4~  — CO  II  II  O'CCJ'ini- 

Ooo C oOfltl-M~p.Zp.Xh  o II  o 
ujuj  ii  Oujuj  ii  z ouj-tiurzr>oxz 
aCoczi-acacx3h.<s-»- ZQ3h-uJh*uj  • 
— — ■—  — — <C  U<fZ<JCO  — i o— 
MplkTUU.lkXUauJ7UZUurt007U. 
— <V)0~"l/)~QlX|flOI/l**'-lOHOMM 


—nj 

o o OO 

UUUUh  HUOUUIN  MINUuOO 


ouo 


-4  O 

<\i  <\i  in 


T" 


MMMMU 





OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OOOOO 0000000° ooo 

m in  co  O' o m ^ «o  r- oo  o»  o -h  <m  n ^ r*  oo  o' o ^ cm  'Tir  r- oo  O' o ^ w ^ m o ^ 

•<■  in  Lnirnrurumn  >0^0 'O'OO'O'O  vO'O-of^f^f^  r'r>-r~f~f~r>- r~<D  aooo®®  oo®  oooo 

OOOOOOOOOOOO OOOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOO o 

ZZr&ZZZ7Z2ZZZ?2z2ZzZzZ«Z2ZZZZZzrZzZz2ZZZZZZ2233 

2 -I  * # 

I I * 

VO  -o  * 

* * * 

X 00  * 

3 3 * 

o o * 


o o 

<1  < 


o o 

CO  CO 

II  II 


I I 
O 'O 


* 

* 

«» 

* 

a 

a. 

1- 

* 

• 

3 

3 

o 

z 

• 

* 

1/1 

O 

o 

•<• 

— 

a 

X 

* 

a 

O'O'Z 

Z 

or 

-j 

c 

* 

• 

z 

O' O'- 

■w 

o 

a 

UJ 

a 

* 

CO 

< 

er) 

o 

1- 

— 

— 

X 

# 

o 

z 

OCX 

<r 

•> 

X 

•» 

* 

X 

z 

[■  t i 

-j 

o 

o_ 

XV- 

* 

o 

o 

X 

LL 

o 

O 

K 

3Z 

* 

O 

o 

ooo 

a 

• 

or 

z 

03 

• 

* 

OJ 

OC3</1 

</> 

— 

i/i 

a. 

— 

ZO 

1- 

# 

0£ 

UJ 

in 

o 

•» 

or 

►o 

— 

* 

> 

^■i  ■.  — . 

H 

z 

UJ 

X 

a— 

X 

* 

o 

— 

sO 

• 

< 

o 

o • 

X 

* 

UJ 

V- 

4 

o 

z 

o 

> 

o— 

* 

— « 

o 

• • • 

• 

UJ 

z 

o 

•oo 

-f- 

X 

* 

x 

< 

OOO 

a 

t 

o 

— 

o 

«•  » 

3 

* 

— 

UJ 

UJUJUJ 

UJ 

o 

— » 

o 

X3 

a— 

a 

* 

-1 

o 

a 

• • • 

• 

o 

H 

-J 

< 

OUJ 

CL  II 

— 

* 

< 

fO 

mo' 

UJ 

O' 

UJ 

0 — 

03 

z 

* 

3 

X 

1 1 — 

O' 

UJ 

o 

o 

O' 

X 

LUX 

O - O' 

* 

o 

o 

c 

— w — 

c 

Q 

< 

CL 

a. 

or— 

X—  O' 

* 

i- 

— UJUJUJ 

UJ 

hO 

a 

or 

a 

o 

CL 

o 

X3 

X 

* 

x 

UJ 

— ooo 

a 

H 

o 

UJ 

O 

1- 

l-UJ 

•>—  o 

z 

* 

c 

c 

> 

1 ooo 

c 

C 

• 

> 

UJ 

-J 

COO. 

UJQ-  V- 

< 

* 

o 

-o  ooo 

o 

OO 

ex 

< 

at 

o 

-J 

cun 

zocmz 

z 

# 

x 

1— 

*-»  • • • 

• 

o 

u 

+ 

o 

< 

— 

«s.  o—ar  o 

* 

UJ 

— 

o 

OCMQQQ 

Q 

— 

• 

a 

— 

o 

xco 

Zo  Ou 

ur 

* 

1— 

in 

< 

3 >ZZZ 

2 

IN— 

C 

_j 

— 

< 

CO 

* 

z 

■ 

Ufl.«< 

< 

— 

m 

X 

UJoc  *xro 

< 

# 

3 

• 

< 

Z_l  • * • 

• 

• • 

t 

a 

ino 

• 

—a 

a— ox  ■ 

z 

* 

o 

l-UJ 

X 

— UJ-iO-* 

O 

UJUJ 

o 

Q 

II  < 

UJ 

• 

CL 

C — X 

* 

o 

Z— i 

H- 

ox  • • • 

• 

zz 

UJ 

« 

-*o 

z 

O 

COO 

O— X—2 

X 

» 

3 • 

<"■000 

c 

• • 

• 

UJ 

• 

UJ 

Oo 

— op»o  • 

X 

# 

UJ 

O— 

UJ 

—J— UJUJUJ 

UJ 

— CL 

• 

ZUi 

i/I  Q fc  •— 

1- 

# 

X 

o— 

CL 

u-Q  • • • 

t 

"*fO 

-4 

— 

•» 

m ii 

ro 

h- 

— ar 

UlHXUI^ 

* 

1— 

>■  •— 

UJ 

000.0.0. 

a 

O'—' 

•*~X 

l—OZ 

a 

CL  *nJZ— 

1- 

o 

* 

II  UJ 

X 

COZ  <J^^ 

— i 

O'UJcuO'UJ 

00 

ii 

0-J3UJO>3 

<x 

x o—  •uj 

< 

O' 

* 

o 

i-Q 

II  II  UJUJUJ 

UJ 

oo 

a 

UJ 

uj^2q 

O 

xx 

X— |— oCO 

# 

1- 

zo 

to 

O.Q-XXX 

X 

CCOoO 

3 

iQm 

■ooo 

XI- 

IU<UJC 

* 

o 

* 

30 

CO 

-J— 1— — 

*-• 

hOui-  O 

_J 

m 

-Wt-OK"* 

-jh-x—o 

1- 

# 

H 

c— 

UJ 

OJUJ— 

<1 

1— oz 

1-*- 

o—x— 

o 

o* 

ou. 

o 

xxa.u.u.-'u.^ou.u.cu. 

> 

o II  XUJOllOX 

zz 

<ratoxx 

z 

uzw 

a 

— 

a 

— 

1 ” 

4» 

a 

0-j«— ■orO'— "O— 

— — 

OIXnh 

OUJ* 

a 

x 

1 

1 

1 

a 

oroc 

X 

# 

«c 

a. 

««. 

XX 

— 

♦ 

UO(J-0  OOO 


o 

mo*Jo 


o 

o o 

+UOuO  UU  OOO  CIO 


•*a»W* B**Ripgpiqgpir 


88 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

m -o  oo  O' o ^ so  w in  ^ oe  O' o <m  m ^ "O  r~  ® os  o *^psi  ^ ^ ir\  ^ ® o*  o 

O©oOO0O4*-4-4«*-4-*-u-4-*-*000000000»u.*4*-4-4.^^.*-j-4<\ic\i«\i<vj<\j<Nj<Mrg<\jfMmm 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
cLclclcl  qo  oc  oc  a- a.  oc  oo  a:  a.  a:ooaco.o.Q.CLa.Q.  a a-Q.a.Q-a  a.Q.a.o.aQ.o.aQ.Q-a.o.Q.Q.Q.Q.Q.Q-0. 
D333nr33r;33)33D333=njjiumLuiiJLUUJaJiULuiuujLUujujiuujiuujLuuJUjajujujujuJujujuJiu 
UUOUOOUUUuOoUUuLUOOOQOQOOQaCOQOoOQCQOOQQOaoQQQQa 


*** 

******* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

• 

* 

— 

* 

* 

QUJ 

* 

OC 

* 

* 

oac 

» 

UJ 

* 

* 

03 

* 

—4 

* 

* 

>*->*- 

* 

— 

* 

* 

-1  o 

» 

-1 

y-  » 

* 

1—1—3 

* 

o 

z * 

* 

— .<cc 

* 

o 

UJ  » 

* 

o *- 

* 

z 

a:  * 

* 

—com 

* 

m 

— * 

0C  * 

* 

J3 

* 

m 

3 * 

* 

0.1- < 

* 

z 

o » 

* 

x<i- 

* 

o 

UJ 

* 

* 

UJI-< 

* 

oc 

3T 

UJ  * 

* 

mo 

* 

z 

< 

I * 

* 

o 

* 

•* 

2 

*-  * 

* 

at  ujuj 

* 

n 

* 

— » 

* 

aim 

* 

z 

t/> 

u.  * 

a. 

* 

i_)f-ac 

* 

< 

•* 

o * 

< 

* 

UJ  < 

* 

— J 

* 

I- 

* 

acaa 

* 

® 

UJ  * 

b r 

* 

zm 

* 

«k 

w 

r * 

*• 

* 

>•< 

» 

CL 

o 

• 

< * 

* 

— i 

* 

<r  uj 

* 

3 

<r 

UJ 

z » 

Z 

o 

* 

aCOX 

* 

o 

-j 

* 

< 

< 

* 

ccoo- 

» 

z 

IL 

OC 

UJ  * 

_J 

a. 

* 

<o 

* 

•» 

O 

»- 

I * 

aj 

o 

* 

OZ 

* 

u 

CO 

• 

1-  * 

«» 

a 

* 

—ujo 

* 

ct 

•* 

11 

* 

oc. 

-j 

* 

<.CL0C 

* 

c 

vO 

— % 

S)  * 

3 

— 

* 

u. 

* 

o 

UJ 

cri 

M* 

z * 

O 

* 

m— 

* 

UJ 

w 

> 

in 

1 

a:  * 

Z 

—4 

* 

zzw 

* 

CL 

h* 

— 

in 

h- 

3 •* 

-.OC— 

* 

oc  UJUJ 

* 

•» 

-HA 

1— 

o 

»-•  * 

UJO 

* 

3cc=> 

* 

a 

— 

+ 

UJUJ* 

Xfvj 

—1-0 

* 

t-OC-l 

* 

o 

— OMj 

CO 

a. 

CO 

<*X* 

<to* 

OCO< 

* 

UJ3< 

* 

o 

OUJ<Oo 

o 

-i 

K 

<* 

Z-* 

< «CL 

* 

QCO> 

* 

— 4 — 

<T 

Q. 

UJ 

Z* 

-® 

Q-*  » 

♦ 

» 

* 

- 1 t 

-j<  »C0  ► 

X 

GO 

I"  - * 

X — 

OZ— 

X 

* 

J^UJuj 

* 

UJ—  U.ZU,— • 

— 

— a 

« * 

m_l 

0«Tif\ 

UJ 

* 

cli 

* 

Ol-cOZjifi 

» 

* 

— 

H 

z>* 

<— 

_l_l  — 

o 

* 

<—i- 

* 

r i/H/iw— — — 

z 

a 

cc<* 

In 

z 

* 

a. 

* 

o— 

oc 

-J  — 

UJ 

— j 

• 

3o e* 

— _l 

— 

—4 

» 

UJU.I- 

* 

'“-I 

UJ 

O co 

UJ 

•o 

oac* 

IC 

-o^u. 

w 

» 

QOuj 

* 

SCOO'OOCU. 

— 

o — 

< 

X 

UJUJ 

<* 

<m 

— I®  _J<M 

o 

* 

O 

* 

om<N -4  oc  oo—i 

— 

z — 

X 

•— 

CO  • 

* 

z^ 

—0-4 

< 

* 

m 

* 

< — ujvO 

< 

* (£ 

-J-* 

UJUJ* 

oco 

ixi:*cco  i 

a. 

* 

ujujo 

* 

CL- UJcONUlfl 

O- 

UJ 

<fNJ 

Zl# 

=>< 

ZuO— <M(M 

o 

* 

Z3t- 

* 

UJp»Q|_>.<  — 

Z 1 — 

> 

o 

U.  «<M 

—I-* 

UQ.-<<  — • « 

a 

* 

* 

— 

cou 

— 4 

• 

K * 

JHZIUJ*^ 

-j 

* 

—<o 

* 

QO®  — IUJ 

—4 

a*< 

— 

♦—  'O  ii  ja 

3>-* 

UJO"-  Oq f* 

ii 

» 

3>UJ 

* 

UJ^ 

zoo 

® 

Zgc-J 

<r 

-J— ^UJ  J 

C<* 

Z(/)Z-4<MZ3  » 

* 

o m 

* 

ZO<NI— 4—4COZ 

-5u. 

O 

• 

4^XUJ 

a * 

— X.O*  *UJo<VJ 

-4UI 

* 

0CUJ3 

* 

— o*  **v*vUJ 

UJ 

♦ oc 

UJ 

a.  —4  | — tXuj 

GOO* 

►—  <_J0C-JZII 

1 3 

* 

eox 

* 

— UJCt-J  -1 

X 

mzm 

z 

-j  ii  r — — 

3ac* 

3tO.<UJ<  ||  —4 

— ZZ 

* 

3— cO 

* 

3oCUJ<ZZ< 

— 

II  M H 

UJ— O II  Z 

mC* 

On 

0®>X  i 

or 

* 

co  -» 

* 

o 

oooo>o 

io% 

m 

X 

-oaH 

o* 

OC  X -J—UJ.-.UJ -4 'vUJi-  3 

* 

-J 

* 

oc_icu— XX  — < ii 

UJ 

U.  — _l 

— 

-unxot 

UJ* 

®r<Oh2D  1 

—ZZt-Q* 

-I— 

* 

u<i-OTr3a 

— 

u.muj 

— 

i— — ujZ 

oc* 

3CUJOZOTO  II  <auJ7* 

< — 

* 

3UJZOQDOUJ 

< 

cox 

® 

U.C’U.XO 

* 

V>U«^MUjMQ*)ZlJflCUI* 

* 

OOOC-I-JoOUJ-4 

UJ 

*■^1 

-QOl-i— U 

* 

* 

* 

ac 

u. 

* ** 

******* 

o 

** 

uouu 


-4  UOOUUOUU 


Uoo  uuu 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

m 't  in  o oo  O' O — m oo  O' o ® O' o <m  »f\ <o  -- «vi  to  >0  ® O' o ^ rg 

mmmcrimmmm>^ '4‘-t'*,'4‘'*min  inmmmmmmin-o '0>0'0'0  m3  ■■Ovoooo  oooooo— 4— 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOO 

Q- a o.  o.  o.  Q- a.  a a a.  a.  o.  o.  a a- a Q- o>  a Q- a a.  a a o.  cl  a o.  a.  a.  cl  a.  a a- q.  a.  < « < < « < < « < 

uiiuiuujujujuJuj^iuiLiujujuJujiuujujLuujLUUJUJaiaiujujutujujujuJUJUJujUja-Q.Q-aQ.Q-a.aa.a.ao- 

QQQQOQQOQQQQQQQQQQQQOQQQQQOQQOQQQQOOQQQOQQQOQQQQ 

***** 

* * 

* * 

* * 

* * 

* * 

* * — 

* * cc 

* * UJ 

* * - 
* * * 

* o * -J 

* <t  * o 

* Q-  * O 

o * m * 2 

■4-  * Q * • 

2 * * LO 

OO  aCO  * m * 5 

-4-*  OK  * <T  * C 

K * * cc 

OO  UJO  * lo  * z 


O CO  — — 

<m  too  <000 

in  • • 

in  oo 

•O  LULU 

♦ • • 

s x • • 0-0-  * 

— iu  oo  oo  * 

— — < o iuuj  uo  * 

-•  I 2 • • OO  * 

| — -4  QO  HM  * 

» CO  • • * 

w*  x o<->  acoc  * 

* * iu  — on  * 

*nj  Q • * U.  • • » 

'M*  —2  acoc  zu.  mm  * 

•L O.  i-ii  i OO  «— 2 • • * 

0.0  + • • t— • OO  * 

_jO  !/>-»  <MO  | L-  LULU  * 

UJO  t-O  • • — II  II  Oo— « ♦ •—  * 

X—  — • oo  x — — njfnx  O-O-  x * 

_ H cck  miumuj  m>f  lu  oqlu  * 

ii  a —_j  • • o — ~ oco  oca  * 

0.0  — • oaoz  — QO  Kl-Z  OoZ  * 

jo  o—  cCt-"1  — acoc  — — * 

luo  oo  — — co  ac-  • <—  * 

X**  — J 4>  "11—01-  o oo  OOt-  0CCCb~  * 

—»  U.L0  — •■—Ot/7  gf  UjUJ  to  OOtO  * 

— OK  • • O OCOC  — — LL  • • Li.  * 

— . to>—  ooQiji  o fMin-um  2 onj— i z * 

— + CO  IZZ"C  * UJ  — • » to  -L  — • • to  ■—  * 

•—  I to—*  0<<I—  tox  OC  — — OLUI—lOX  t-OOOW  k * 

.*• 1 vO  a-u.— in  ii  • • * ii  iu  ii  o<m  joitiu  it  ii  lulu  ii  ii 

■V\h  _|U.O  O — —4—4—  • • — Q — — • •—  — 

— — »ujujo<— — i • t— <— z —uj—'»'OaQ.'Ozo>OMo.r*  k 


II  ii  oq^ 
— njcnx 
m>f  lu 

OCO 

— oo  »-»-2 

— acoc  — 

— CO  QC* 
O oo  0(31- 

gujiu  CO 

acoc  — 


mm 
• • 
OO 
LULU 
* •— 
Q-a.  X 
OQUJ 

OCO 

ooar 


— — i -lu'—'-'H—  "i  • i — 1 — lu— — 'uu.u-'uxu'tir-aa.r-  r~  w 

Oo  II  Vi/lCliJ  II  — OOi/l'-nm— 3(/itn— OQ—— f\|— — OO'-  — * 

II  ||  — *-KZ-*  II  LL—OUJUJ^-O  II  azhl-QQOO  It  00000202  * 

0.0.  II  Xq  CC  • OCXOOCi— 1— •— 0£LJO0iXOcC0COO0C0£0£0C  * 

-iQnjcocof-QujtomO'-"— coCLUf-o-tn^o*— lOiut-cc— "Ooon  * 
UJO  nZOa — u—'—UO  L)Z--UiiL)C  OLJ— »OK Ol- o* 
X tu  C U.  U.  n *-»  ^ U.  CJUJ  U.  LL  u.  UJ  2 O UJ  OU.  LU  UJ  U.  U.  UJ  2 O UJ  UJ  u.  U-  UJ  UJ  UJ  UJ  2' * 
— iq— —n_— 4——<Qc£;'— —itt.k_icDcco*-,,-,a‘~"iQC'— oocqc— ■— accta  qclu* 


o * 

-I  •* 
<LU* 
>tt* 

o* 

LUI-* 

To* 

<o* 

Vice* 

K* 

LUl/J* 

X * 

Kit* 

K* 

tO<* 

ZO* 

Su.3 

KtO* 

tuoc* 

CC<* 

O.* 

LO# 

oat* 

HOI* 

a.  a * 

oo* 

to* 

* 

LUUJ* 

2 X* 

N|— * 

K * 
OO* 

cz  * 

at—* 

Sto  * 
O* 


a o 

cc  X 

o uj 

o r 

aC  — '—I—  o 

> —ON 

O 0»AI<t(J* 
a— <X  — 1 
0—_J<  —13 
--U.ZU— 

mcczj 

lu«/>looo—<— 

O—  *•  "«— LU 

0—  J—  — i 
OOO^JOC 

— QCL/1 

O •— — UK* 

it— tUi/l^O 

Q-KO|->*< 
U— C—KO. 

QO®«J 
UJ  oC  20 

ZONh—i/) 
— O*  *^>L 

1-  iuac-i 
OoCUJ<ZZ 

c oooc 

ot  JUJ-IX 
®<l-  (3ZZ 
OUJZOOCJ 
l/>(X  — -JoO 


UOUUuU 


90 


ooo©oooooooooooao©ooo©oooooooo©©ooo©oooooooooooo 

cri4in>ok-®o*o— cuf04-in<r»®0'0-<«Nro4in'Ok-®C'0— <\im4,in>ok'ffla'0— <\im4in>0k-®0'O 
— — — ojc'jc»j<'jfMC\j<N4fvj«'4c\jtn®®®®®®®®m4'4'4-44,4  4-4,4'4’inin»nininininininin'0 
000000000000000000000000000000000090000000000000 
QOOOOOOOOOOOOOOOOOOQOOOOOOQOOOOOOOOOOOOOOOOOOOOO 

Q.aaaQ.Q.Q.Q.Q-0-Q.Q-a.Q.Q-CLQ.Q.Q.o-CLQ.aQ.aQ.a a.  cl  a.  o.  a.  cl  00.0.00.0-0.0.0.0.0  a 0.0.0. 
oqoooooooooooooqooooooooqqooooooooqoooociooqqqooo 


UJ 

X 

4 

z 

o 

(/) 


00 


00 

I- 1- 


o 

4- 

z 

3k 

tuo 

QCO 


•o 

CO 

ro 

OO 

in 

o 

• 

in 

— — 

< 

u 

-o 

— — 

-J 

+ 

4-4 

u. 

af 

•» 

X 

» • 

o 

*- 

a 

LU 

OO 

— 

WO 

• 

^ i 1 

O 

lulu 

X 

•» 

II 

— i 

z 

• • 

LU 

•O 

i — 

— 

ao 

a 

H 

® 

M 

— — 

II 

oo 

z 

w 

in 

1 

— * 

X 

uo 

— 

»— 

m 

■** 

UJ 

— — 

wo 

U3 

*■4 

* <M 

a 

• • 

o 

1-4 

+ 

w 

01  + 

— z 

cLaC 

< 

-J 

a 

WO 

* O- 

— — 

OO 

-J 

o 

-J 

h* 

0.0 

+ 

• • 

U. 

wo 

UJ 

** 

-IO 

CO— 

rvjrO 

C 

•» 

X 

CC 

LUO 

kO 

• t 

® 

«->* 

— 

X— 

oo 

1 

in 

■k 

II 

— II 

®l- 

Luujroa 

a 

II  a 

— _J 

• • 

z 

-J 

-J 

— -j 

• 

Q-o 

— • 

OOCLU 

O 

LOUJ 

•o 

-IO 

O— 

COk- 

LL 

U 

*-X 

LULL 

LU<_> 

4«* 

uo 

W 

-1 

z 

— 

WO  • 

X— 

_l  + 

— Ck 

O 

■k 

® 

-J-* 

— 

LU® 

OcO 

u. 

ZUL 

— z 


X 

UJ 

o 

z 


o 

< 


>0® 

• • 
00 

UJLU 

• • 

OO  — 

00— 

OCX 

OOUJ 

— <->o 
• «z 

ccoc— 

00— 

®in4 


OOu. 

UJUJO 

• t® 

0.0  | 

QOQ 

ccz 

OOUJ 


I k-  O 

II  II  00 1/1 

<\l®  I 

®4  Q 

— — Ccz 

— QO  k-k-LU 

— CL  a;  — 

— 00  Oo-  • •— 

O <_>(_>  ©Of-  CLOCk* 

OC  UJLU  CO  rCW 

— Ok  • • -*  o «*oc o • iu 

— ®—  0©0"*-J'*  l_>  <\|in_J—  Z Of\|_J  Z 

— +ffl  »zz— O -k  UJ  — • • «C  + **  • • »c  — 

— 1 CO—  0-4  <— ® X uC.  — OLUk-cOX  hOOOV)  k- 

4*  I >0  O.U.— <n  II  » • ♦ II  UJ  H O—  II  -Jo  II  UJ  u II  LULU  II  II 

•JTI^4  — JU-C9  — rn 4- 4—0  — — — — • •— o — — • «—  — 

— — luuj04— — • — «->z  — uj— ®o-o.>ozo»ok»o.a,r-  r«» 

_ >0»/)Z(/)_J  II  k— <300  H ®®OI— -I  II  — Ooi/)— — Cco®—Oo— — »M— •— OO—  — 

< I)  — II  II  LU— — Q ll  Z It  11  — k-t-Z—  II  U.— OLUUJI-Q  II  OZkkQOCQ  II  QqCOQZCZ 

>0®  11  OOQ.I  —CO.— 0.0.  — — II  xo  CC  • •— OCXOtt.1"*— OCO«_>OCX{7iOCqCOLJqCQC  OCqC 

— II  u.O»-_j— -JO<N®®l-OUJco®C— ®Oujk-Ot-®®C— OUJk-OC— — 0303 
OOCLLZ— LU—  ►— —LUZUJO  —ZOO—  O— — OQ  (JZ— U— UO  UU— UkOkU 
OLUOUJCQXU.  O— LLXO  IUOU.U.  O l_)  Z LUO  LULL.  LL  U.LU2OLU0U.U.  LUU-LtJJZnLU  LULU  U.  UJLU  UJUJZ 
IU»«>  I— I ii  ii  «Qtp!  ii  icji  <— Q»  mL3i  " ■— Qfti  <»  i — OC  i « — CK  — OOCqc  — i ■ OCUCOCqCLU 


CO  CO  — — <f\J 
— 3 I — o LL.  »<\l 

04^30  • *Q.^ 

UJ  CL  | * <t-'0  II  — IO 
U Zuj®  _J_J— — LU_J 

2— N3U  • *»— ILU 
* — OCQ-—  I — XLU 


OJ 


O 

— fO 


oo 

«VM 


O 

4 


91 


OOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
«0  H 00  O'  O (M  fO  *#•  tf\ •£  f-  00  O'  O H <NJ  CY *■  tf\ >0  f“  «0  O*  O .-i  <M  >f  «\  >©  H 00  O'  © *-**- 1 <M«<\  *■  If!  ^ f» 
OOOOOoOOO^-<-<»H'H^'^-^^-<(Ni<M<NrM<Mf,vi<\i<M(M<MromrnmmfnfrimrPtfO'r 'j-ooooooo 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOO 
uuuocucuuuuuouuouuouooyuouououoyuu«JuooyouiT‘rrsi 

ii  ■(  |i*nn,n*^tini  fii  tiuii  m i|'^UJuji*ii|  HI  I “ill  IUJ“  *11  )uji'^I|)i'“‘I‘I*U^UJ^“  lUULU‘llll.f 


***** 

****** 

* 

* 

* 

* 

* 

* 

* 

UJ 

* 

* 

Q * 

* 

X 

* 

* 

-J  * 

* 

H 

* 

* 

UJ  * 

* 

# 

* 

-1  * 

» 

u. 

* 

* 

u.  * 

* 

CJ> 

* 

* 

* 

* 

cc 

* 

* 

z .* 

* 

* 

O UJ 

* 

* 

OUJ* 

• 

* 

30 

* 

* 

*■*</)* 

UJ 

* 

HO 

* 

* 

1 — 1* 

CC 

35 

mm 

* 

< 

* 

* 

—x* 

UJ 

CC 

oc 

* 

Hu. 

* 

* 

Ofl£* 

mm 

1- 

UJ 

* 

«/>o 

* 

* 

ZOI* 

•k 

• 

* 

* 

* 

OX* 

*■ 

II 

«k 

* 

IDO 

* 

* 

Oh* 

O 

a 

H 

* 

X_l 

* 

* 

o* 

CL 

mm 

c 

Z 

* 

h-  uj 

* 

* 

U.  * 

<. 

CO 

3 

* 

* 

* 

*-*UJ  ♦ 

•k 

+ 

> 

• 

• 

• 

• 

• 

O 

* 

U.U. 

* 

* 

<✓)* 

<NI 

X 

UJ 

UJ 

Ul 

UJ 

wu 

UJ 

o 

* 

mm 

* 

* 

• _J* 

o 

UJ 

X 

15 

3 

X 

3 

* 

z 

* 

* 

LU<* 

CC 

o 

^■"k 

CC 

QL 

QL 

CC 

oc 

•k 

* 

- c 

* 

* 

3u.» 

< 

z 

o 

1- 

K 

h- 

H 

H 

X 

* 

UJM 

* 

* 

CC  * 

•» 

•— * 

CC 

• 

• 

• 

• 

• 

< 

* 

3h 

* 

* 

1-0* 

o 

■W 

IXI 

II 

n 

II 

it 

II 

z 

* 

Of  — 

* 

* 

- z* 

CC 

UJ 

fM 

o 

o 

o 

a 

O 

Z 

•k 

* 

HO 

* 

* 

<r* 

o 

a 

• 

o 

o 

c 

c 

c 

OC 

Z 

* 

- Z 

* 

* 

</3  * 

o 

o 

UJ 

o 

o 

o 

o 

o 

3 

* 

o 

* 

* 

ZO* 

UJ 

o 

-J 

> 

> 

> 

> 

> 

h- 

z 

* 

i/>o 

* 

* 

Ctc*  ♦ 

a 

• 

UJ 

UJ 

UJ 

UJ 

Ul 

UJ 

•k 

♦ 

z 

* 

* 

30* 

•» 

o 

za: 

X 

* 

QCZ 

* 

* 

HO-* 

a 

aC 

o 

mm 

*• • 

OC 

UJ 

* 

5h 

* 

* 

LULU* 

o 

O 

CC 

o 

o 

o 

o 

o 

3— 

a 

* 

V- 

» 

* 

cCct* 

o 

oa< 

or 

QC 

CC 

OC 

oc 

HO 

z 

* 

ujc n 

* 

* 

* 

*-4 

LU_J  1 

< 

«*r 

< 

< 

< 

UJC 

* 

ac< 

* 

* 

H* 

•» 

a^ui-^ 

• 

♦ 

• 

• 

• 

QCO 

•k 

* 

* 

* 

O?* 

Ult- 

K X— 

UJ 

H 

UJ 

h- 

UJ 

> 

o 

* 

UJ 

* 

* 

OUJ* 

oo 

O' 

z 

O 

o 

-J 

-J 

— UJ 

cc 

* 

zz 

* 

* 

oa* 

c< 

Q£ 

1 

• 

• 

• 

• 

• 

o • 

oo 

* 

z< 

* 

* 

>«* 

o~* 

«r 

•*x 

— «* 

oh 

roi) 

* 

>1/3 

* 

* 

03* 

w •* 

—UJ 

— % 

cL 

UJ 

* 

UJ 

•* 

* 

o* 

Oil 

—HO 

*■4 

wm4 

CQC 

♦ 

ujuj* 

* 

* 

cz 

O' 

►z 

1 

1 

i 

1 

1 

3ZUJ  • 

H - 

* 

XKI* 

* 

Zlu* 

o« 

X 

X 

X 

X 

X 

HOC  • • 

Q 

* 

ZH1 

-* 

* 

Cl* 

>H 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJOOO 

OC 

* 

O 3* 

* 

“H* 

UJ  — 

Z'OUJ 

o 

o 

o 

O 

O 

(XHZZ 

OO 

♦ 

* 

h-  * 

QO 

^ • 

-a 

z 

z 

z 

z 

z 

UJ«I< 

* 

h-HUJ* 

* 

o>* 

Zac<N 

x—mc 

>-4 

*-* 

>■* 

-^a:  • • 

•* 

* 

O X* 

* 

Zeo* 

OUJ— 

UJ*H 

«o 

*■» 

O HpvJ 

O'UJ 

* 

ZOH* 

* 

X * 

""•hJUJ— 

UJ 

UJ 

UJ 

UJ 

Ul 

• • 

•o 

* 

30CO* 

* 

U.Q* 

OhO^Z 

• 

zx 

•o 

Q 

o 

a 

o 

O 

Ol flOO  • 

UJC 

* 

U.O 

* 

* 

UJ* 

UJ 

-•lumcc 

O 

c 

c 

a 

a 

uj  *ajujuj 

zo 

♦ 

o-  * 

* 

-J*-** 

ZhoQJ 

m 

— o 

"O 

u 

o 

o 

u 

o 

•UJ  • •«/> 

* 

-JUJUJ* 

* 

OV)« 

U.W.CUOUJ 

< 

Q» 

•UJ 

a 

a 

a 

o 

o 

N» 

®z 

* 

O -J* 

* 

«-!«—* 

X*  O 

u. 

rsjOw^oCOcicOaiOaloaiOQCuj^Xw^u. 

*■— > 

* 

—H  <* 

* 

Oh* 

-1  CC'JJ-I 

iUVJOUJ’ 

— jO-io^p-iOhC; 

;UJLUUJUJ  ,a»c3UJUJ 

* 

OZu.* 

o<* 

<Zujce«x 

II 

M OC  II  a 

t/> 

o 

o 

o 

u 

02 

•oqoq  ii 

u aco  II  z 

* 

OUJ-  * 

* 

* 

-Joo* 

* 

00(3  ooax<Q-cc«ooujoujoujcujauj.~.ozcoox<cQoc 

— XUJ_ii-*  »Ouj  « JUh  «Ih-aCH QCh- QCt-QCh-oCHOi-iOl-JOUJ  H Opp^ 

* 

* 

-JQC  * 

aco* 

t/)* 

** 

uo?ujcuj>2a(Iu.Ou.ru.O'oohoa.ou.au.u.a.u.^z(ruL>ujz* 

o<»* 

* 

* 

-JO^QC-J"" 

>UJ< 

* 

* 

* 

* 

* 

* **  * * 

****** 

o 

o o 

uuuuuu 

(tl 

*4 

C\l 

<*5 

-J- 

«hH  INI 

OUOOOOO 

92 


oo  O' <n  <*>'>*•  tf' **  <nj  co  >*•  ■o  p*®  c<  o«*<\i  CO'*  ic  r- co  o'o-*<\irn«i-ir\Nor»  oo  0'o-*<Mcn»*<vJ<r> 'Of- 

OOHrt^H^OOOOOOOOOH^rt^HMH^rtHNlVNNNNNIMnj^iflmmmOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

>>>>>>»aaaaaacaaaaaaCccaaaaaaaCaacaaaaaaaaa<xaaaaaaaca 

uj  uj  uj  uj  uj  uj  ui  ui  o- o.  a.  Q- a o>  a.  a.  a.  o.  a.  a- a a.  o.  a.  o.  o.  o.  o.  o.  o.  o.  o.  o.  a.  o.  cl  a a o- o.  a o.  o.  a.  a.  a.  a.  o. 

•O-J 


***** 


z 

X) 

c 

o 

— 

•» 

X 

< 


a 

Z 


a 

cc 

o 

o 

UJ 

cc 

•* 

Q 

a 

o 


Q 

n 


UJ 

3 

ac 


n 

Z 

2 

> 

UJ 


Q 

c 

<_> 


a 

UJ 


X 

•UJ 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


* 

* 

* 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

« 


2 
2 
> 

UJ  — 

o 

204 

G — 

— m— 

J38C: 

Zoo  UJQ 
3 ac  «/>Z 

U.<MO  JH 

*0  <— 

— lacuj  llui 
<ujoc  .oz  * 
oo  o H ciac  * 
— uj_j  II  Zu3  * 
03»-<aX  — hO* 
OZUJUI^tLUJZ* 
— 1 1— ia.""uj— aiu* 


m 

ii 


ac 

a. 


oo 

Z 


CJ 

u 

ac 

C 

u. 


* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


oo 

o 

2 


* 

* 


* 

* 

* 

* 

* 

* 

* 

* 

» 

» 


X< 

•<tzv 

• «UJ 

KUJX> 

XaC-ri- 

<2  • — I 

• 0.1 
lOX  *t 
O' *7  - 
O 

^ X — 

- I »4-l- 
•4-1-  -O 

—•ox 
KIQ^ 
34-  • - 

- CL  » < 

* Z2I 
ooi«4J 
(M4-— I *< 

X 


****** 


* 
» 
* 
* 
a •* 

<(M* 
UJ  II  * 
Xh* 

z* 

V-—* 

ZaC* 

— Q_  * 

a:-** 
CL  * 
U.» 
— * 
o * 

<foo* 

UJZ* 

Xc* 

oca* 

CL  * 

a* 

O* 

UJUL* 

z * 
—00* 
1-0* 
3Z» 
0~* 
aCO* 
ao  <* 
3UJ* 
«/>X* 


t-  •'T  (_  • 

< • J3 

axa 

XXuj<t  • 

■t^Q.  •• 

• •■O-  ^X 

XZ4 

• «<UJ  — 

• • »CL 


00 


Q 

z 

O 

O 

> 

LL 

OO 


oo 

oo 

z 

2 

3 


ac 

O 


2 

a 

ac 


Z —xx  »4-i- 

— p-  4*4"  • *— 

a — » « x 
a.  a.2>Xa4- 

— o<H->rou  •>  oo 

•»  cc Z—  «o.> 

o.  a •>  X— 

C »II  »4-*- 

aC  —4-4-1—  «o 

a.  • — in 
- ro  — X34 
uj  — (— 'J"  • » 
o u.au  •»  < 

C ULUJ<2X 
O 3XX—>J-SC 
— CO'fr'^-J  ~o 
Oo  • ••  ••  X 
<(\|  — CD  *X  »4- 
UJ— 02  •>*»-  •> 
Xujrop  • -co<  uj 
aO— Z (X X_I  X 
aooxxujstoo—i- 
0<*-'#’2  •»  o- 
OU  UJSS.COXO  * 
llO't-i 


o 


UJ 

> 

c 

IS) 


O COIN 

— — cvjcn 
— II  II 

c xx 
* cujuj 
KOO 
O Z2 

o a— -* 

4-0 

— I — — 
04-»Mia 

• * cn  • • 

<3—  lOO 

UJ  — UJUJOU 


+ 

X 

UJ 

a 


a 

< 

UJ 

X 

II 


— z • •—  ♦ 

_ — a.  •——*>*  a. 

Z<\|XU-aXoj4’-*X  > — Cl-— «4*  —I 


tr\— 

♦ LL 
4-U. 
*3— 
— CD4- 
— < 
—♦  i m 
+ uj— cn 
uj>o  «. 

><o— 

<00  (MX 


* 

* 

* 

* 

* 

» 

» 

* 

* 

* 

* 

* 

* 


* 

* 

* 

* 

* 

* 

* 

* 


a* 
o* 
* 

* * 
***** 


_ * 
— * U.<4>  » -CM—  — ocz— — * — oliujoo—  * 

KCCtv’CUJ  *-Q  o — II  —•Q.a.— Q.O.—  II  Xc— — O'-  * 

cujuj(ax_ix  — ii  a ii  acoo  ii  -v»z  u it  — kz  * 
COO  *4->uj<  ujacxa-aoca.  — ououuj<ac  * 
oCujuj<<  • “I— l— 2 — (>Q-uj— clQ. _i— u.1— >>f-2  3 « 

a*-> »— i — i — ►—  tux—  a <— a— — uj  u.z«i<— cei-a* 
3Zz*»<ixo'raocoru.-£U.u.xxc30ooooaauJZ* 
oO—— 004-3  *1110-  — •“*— — OdJo*^—  2UUOC0U* 
I I t 


o 

z 

— 

a 

a 

c 

<_> 

o 

< 

oo 

a 

a 

o 

o 

UJ 

a 


* 

* 

* 

* 

* 

* 

* 


* 

* 

* 

* 

« 

* 

* 

* 

* 

» 

* 


* 

* 

* 


* 

* 

* 


uj  * 
— * 
x * 
— * 
-J  * 
< •* 
3 l-* 

a •«»■* 
2* 
uj  «ac* 
x>a* 
i-au.* 

UJ  * 

ooxnu* 
i-oa* 
z o* 

— ujo* 

ax  * 

Q-i_»-* 

U* 

LLUJ* 

00C3* 

UJ  fi* 

aco* 
a-j  * 
o.  uj  uj* 
— -J* 
U-flO* 
UJ  <* 
ZI-— * 
— ZaC* 
I-— <* 

3a  >* 

O CL  * 

I*  00* 

ss»u 

001-3* 

* 

rHi 


* 

* * 
****** 


oouOyu 


n 

3 


O 

o o 

— — <N 


uuuocuu 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOOO 
co  O'  O f\l  «*v «$•  kft  -o  r-  oo  O'  O — i (\j  co  >*■  in  «o  eo  o'  o — »m  to  «*■  in  >0  r»  oo  O'  o ^ <m  co  m <o  f“  ® O'  O <\j  ro  >*■  m 

<m<M(mpvj(\/ oj<\ir\jmmro  rom  vj- >»->i-iruruririif\ir» 

OOOOOOOOOOOOOOOOOOQOOQOOOOOQOOOOOOCOOOOOOOOOOOOO 
OOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOO 
cl  oc  oc  cl  a.  « cc  cl  oc  a ac  cc  oc  oc  oc  cc  oc  a ac  ac  a ac  ac  oc  ac  ac  a a ac  cc  oc  ct  or  ac  oc  oc  cl  oc  ac  ac  a.  ac  a.  cc  oc  oc  ac  ol 
oc  oc  oc  cc cc  ac  ec  cc  ac  cc  ec  oc  cc  ac  cc  oc  oc  ec  cc  oc  oc  ac  cc  cc  cc  ec  oc  oc  cc  a ac  ac  ac  ac  ac  cc  a.  or  oc  ac  ac  cc  or  ac  ac  cc  oc  oc 
a.  a.  cl  a.  q.  a a.  a.  o.  a a.  cl  q.  a a.  a Q>  o.  a.  a- a.  a a- o.  o.  a.  o.  a.  a.  o.  a.  a.  a a.  a o.  a.  a.  a.  a.  a.  o.  a o- Q- Q- Q>  a- 


CL 

o 

OC 

a 


z 

3 

O 

O 


00 


m 


a 

o 

o—3T 

— mu. 

o— — 

QCOCO 
OO— < 
OO— 
LUOfM 
OCXh- 
- -X 

UJ— u» 

So  - 

<!N— 
Z— 00 


UJQ  — 

oc- 

aot- 

o *x 


COCO 


ac 

> 

X 

(M 

— 

O 

at 

X 

<M 

« 

O 

LL 

X 

(\l 

•» 

O 

CO 

X 

(M 

o 

> 

X 

<M 

•» 

c? 

UJ 

X 

<M 


3 

X 

<N 


X 


(TV 


'T'J' 


XX 

«4->4- 


XX 

(M(M 

•>  « 
XX 
'T'T 


X 

>r 


x 

>4- 


x 

(\l 


X 

>r 


x 

— 

O 

«r 

in 

aoO 

X>- 

'*• 

-o 

o 

O'— 

<0'T> 

X— 
cT  • 
«UI 


a 

a 


a 

o 

o 

o 

x 


. co 


XX 

-J'v 

—lac  - •» 


X 

>4- 


• CO 
rO—  UJ 

m-*  o 
X— 

■4-UJ 
-O 


<r 

ac 


MX 
<*cg 

</)»»- 
ajocXx 
xuj-^-r 

(MX  •>  •> 

XM  + + 

Z -XX 
ociur*—  — c 
acr— r-  XU.——  — 

£L<CL—  MUX  x 

ZOO^VMkfkf  cf 


—CM 
UJ<t 
T - 

<x 

Z<N 


UJ 

X 


o 

o 

o 

u 

o 

o 

• 

o 

II 


a 

oc 

o 

o 

UJ  — 
OCCL 
—I 

—UJ 


o 

o 

o 

o 

o 

o 

• 

o 

— II 

IN— 

CL 

0-1 
I— UJ 
X 
<3— 

0— 

a 
— oc 
ifeO 
ZO 

— LU— 

1—  ac=L 


X 

-J- 

— 

+ 

X 


r-  • 
roO 
MZ 
<r< 

•>  • 

co 

CM  — 

‘ • 

-J-CMUJ 

#XZ— 


OC 

o 

co 

z 

3 

<✓> 


ZOO 
3 - 
OX 
OCM 


O 

O 

O 

O 

O 

o 

o 

II 


I .UJ 

o— • ox  OOl 

— *.  •—  • «— 

— o—  — o— 

Oro  *0  — .Q 

t-  - o OC.  0-0  OC 

m ujo  — iujCj 

O » *o  uj  .o 

0—1  — uj  x— uj 

—cl  ac  — — . a.  ac  — 

—>  *-  — <M— — I — — I — — 

in  — o — uj—  — >Ou_i— *4"  — 

— — trgzxx  Zocx— < ZfM  __ 

. *0  » O O X— — I—  I— Q— I—  •*  HI—  I— nwl  I— i— 

uj  a cacr-a  o o+  -acu— <z— z xo— x j.  zz  x— z zz  zz 

Z(MQ.cuJcof-t(NXroxzz-imX  — X— o • ii.au.  u.ujqu.x  u.u.  clQQQU.  clu.  llu. 

— ■ •»  o— 0°c»-l— 'J’v-l— — — •>—  II  oco.—  it  oc  •— < it  aCct  •— i—  « »— «a.ococ  — < it  — ii  » 
f-ocacuj  iQtrr  *-z  «xzlJJ'0— 'J'vo— clo— C'O'H— — o^:— -o-h— ooo<o^— lo-<— o 
3ujlu^oI(\iiuu.-  cl*  U.U.Q— t-  — t-  ii  uj  mo—  muoo— f-  m—  mooo—  m—  m— 

ooo  ii  cu  > cuj<cuj<c— a.xa— ujujo— a>ujuj<o— ujo— ujujujujo— ujo— uj 

CL'JJuj— IU.<OC<<Z<t— <<XOI-Zt-l— a-— <— l^l-  —OCI- <<Tq;|—  Zl—  (MH-I—  —ac.OCOCt-l—<N|-l-mi- 
<Zt— »-i— — —aC  — ac  uj—  l— — — i— — ac  I— — I— — — — i— — L-— 

Jzzuj>-<i<t<fx<ix«u.Qcpoocouxu.ozu.a:ciu.u.aauia:aiu.u.u.ao3ctorir 

CO — ac  I- Q (MO  Q -J- Q 't  Q Q — X LL  X U.  Q — o U. — x to  u.—— X u.  U.  X O U.  — x o u.  i OU.  3 
I I I 


— a.aa_ac  — — 

^UJUJUJ—  — — — — 

ciixh  zrvi  Zro 


o 

o 

O 

o 

Oo— 

o -< 

(M 

o 

co 

(M 

>r  <M 

m 

(T> 

m 

94 


000©0©00©0©000©00©0000000000000000©0000000000000 

<o  r- oo  o' o ^ <m  ^ f**  w O' © -^  f\j  ro  ^ m >o  eo  O' o <vj  cn  tr>  »o  oo  © o rg  ro  m ^ ^ oo  O' o m 

lALALAiA'OOOOOOOOOO— •■"•AJ  CM  A4<mA4«MAJ  AjAlr\jrOrO  ro  fAmfOfOfA  roro 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OC  00  GC.  (X  C£  CO  C£  (S  (S  (S  (C  CG  CO  CO  (B  (Q  cc  CO  <&  CO  c0  (£  (O  CO  (O  CO  CO  <B  (P  CO  CO  GO  (O  eo  CD  CO  (£  (£  (Q  © CD  CL' CD  ro  CO  CO  (Q 

oc  oc  cc  ac  oc  oc  oc  oc  oc  cc  oc  oc  ct  oo  oc  cc  oc  oc  oc  oc  oc  oc  oc  oc  cc  cl  oc  oc  oc  ac  oc  esc  oc  at  oc  oc  oc  oc oc  oc  oc  oc  oc  oc  oc  oc  cc  oc 


******* 

1- 

to 

i- 

* 

* 

X 

Q 

o 

* 

* 

LO 

OC 

X 

* 

* 

• 

O 

* 

* 

•» 

o 

to 

* 

* 

X 

LU 

a 

* 

a • 

* 

— * 

CM 

OC 

ac 

* 

LULU  t 

* 

1— 

•* 

O 

* 

— Z«o 

* 

z 

-1 

o 

* 

X«Q 

* 

— 

•» 

< 

LU 

* 

z 

* 

oc 

h- 

OC 

* 

-ox 

* 

CL 

< 

O 

* 

xox 

* 

mm 

® 

h- 

— J 

* 

©OCX 

* 

m 

m 

X 

* 

O tt»o 

* 

a. 

m 

• 

1- 

* 

3U 

* 

a 

— 

o 

* 

U.</> 

* 

ac 

«• 

X 

t- 

* 

O LU 

* 

a. 

tA 

* 

LOO 

* 

•» 

X 

•> 

m 

* 

CCUJX 

* 

i/) 

-v 

•k 

* 

Luctar 

* 

to 

x 

tk 

X 

* 

ojcclu 

* 

<i 

2. 

— 

m 

IA 

* 

xa> 

* 

X 

o 

Q. 

a 

— 

* 

© < 

* 

m 

-t  X 

c 

OJ 

V. 

* 

z> 

* 

y~ 

K 

OC 

h- 

* 

aco 

* 

z 

a — 

a. 

X 

* 

* 

-J  z 

* 

-*** 

i-  5 

t» 

> 

a 

* 

«x©<r 

* 

a 

»- 

— 

LU 

* 

h-UJ 

* 

o 

O (/> 

z 

1- 

t- 

* 

Ct-Q 

* 

mm 

o 

o z 

© 

O 

X 

* 

l-OQ 

* 

m 

—X 

o 

X 

> 

* 

— X 

* 

U 

— coo 

o 

LU 

— 

* 

luq e 

* 

<t 

o 

— 

© 

►- 

* 

XQ.X 

* 

o 

h- 

— — o 

•» 

o 

* 

i-  a 

* 

LU 

• It  o 

a 

X 

* 

Qao 

* 

ac 

a 

o — 

o 

to 

* 

LOOOLL 

* 

— 

lu  »a: 

— o 

© 

LO 

* 

t-o 

* 

a 

x 

• — o 

ac 

a 

* 

Zut/) 

* 

aC*— 

LO 

— — 

z - 

a 

ac 

* 

— UJf— 

* 

Co—  © 

— * — lO 

© 

— o 

-*  O 

O 

* 

OOqo_4 

* 

ox®  m 

L 0 

— tC3 

AJ 

ac< 

m lu 

o 

* 

a.  © 

* 

LU— w 

Q 

1 1 1 LOO 

t— 

ao 

i— ac 

1—  LU 

* 

HLO 

* 

ac  — O 

Z 

a <oc 

C 2 

MLU 

o o 

0°c 

* 

LOLU 

* 

•hj-la  r*-»- 

X 

o X- 

H © 

— ac 

X 

* 

Kxa. 

* 

tuzx  — 

X 

o — • * 

C 

a » 

— 

* 

o_) 

* 

a— x oo 

X 

• »x— 

r o 

C x 

o — 

tft 

* 

CO  LU 

* 

Oh-  « <o 

c 

ac  »— <M« 

o — 

ac  to 

o t—  - 

1 — 

* 

acui-E 

* 

0—0 

o 

a z -to 

A. 

Q-x 

ZJ3 

z - 

* 

O-Xt— 

* 

-CO  LU— 

©irtz 

— — 

>x 

— ©— 

* 

»- 

* 

1— ac  aj  act A 

LU 

cimo— c 

(A  ”5 

LU  » 

■Oh-O  — 

hO« 

* 

LO 

* 

OLU— — mm— 

o 

— t to  — — 

— — 

©LU 

— ZOX 

Zo  - 

* 

* 

COtvjUJ  A—  • 

x 

•o— x*- 

• a 

OO 

.©— iA— 

©— X 

* 

Ziuz 

* 

OC-^Q— A-J- 

ac 

CJt—  Al— 

a x 

oo 

OO  *■'© 

O IA 

— 

* 

* 

O-h-OCL—O 

LU 

LULL—  mQ 

LU  o 

— o 

o—  » 

o— 

* 

h-LLat 

* 

— ooQ  • 

> 

•f-O^.Z 

• LU 

Q— 

— 0*v 

© 

* 

©<a 

* 

LUZ  QfOC  — 

< 

— to  mO 

— r—ac 

<«/» 

— 1 O — 

+o  - 

NX 

* 

O 

* 

Z— AJ  0.0-4 

HxhxU 

—4  —l|  — AJIAOUJLU 

-Uh-fAX  •• 

h-fX 

aj  •»— i 

* 

ac  to  |_ 

* 

— >**  O — 

ac 

— AJ  «AJ 

— ii  ii  ii  ii  *Hn 

O —LA 

©0— 

* 

a^O— 

* 

h-  ac  a;  lulu 

O 

LU— -O— LU 

lu  ii  vO^uj 

X-A— 

Z'-t-Z 

* 

— ? QC 

» 

©Z  luuj  cco 

Qh-hl 

Q ->«—  X <v«)  a.  a. 

Qw«*  f->Z—  b~ 

“"Ui<tcO 

* 

LOCO 

* 

□COO  o 

Q 

0<LU<»— 

rr  O Q — — — — — pO  H LUX  — aC  » UJ< 

J-*-x© 

* 

Ul/l 

* 

a:  X lulu -JO 

Q 

oxt-x 

DU^<!-C 

Laaauuh 

■ OhhXh 

©t-h-X 

Z— 0C(-O* 

UJ_J 

* 

COXI- *-•«»— 

<i 

— at— ac>-j— . ozooocjj 

-+CC  o 1-  o*—  cc. 

nacoujg:# 

QC« 

» 

©OXJ"-  LUU. 

u- a ac  o u.  iu  u.  o uj  o ac  ac  ac  oc  r 

)u_<ta.cj<i  cu<rct:o 

OiLLOCLU* 

* 

too— ac— 

LL 

—LLlLUt^oc— Qa.oCLCLa.Q.O(_)tl 

ac— 3lu 

* 

* 

— 

1 

1 

******* 

Q 

o o 

O 

O 

-<oa 

©-•© 

© 

o 

© 

© 

— © 

— -4AJ 

(jOOOUoOO 

OL)(j  AjAJ-j 

^4 

— AJ 

(A 

<r\ 

«\  *■ 

95 


IB 


.....  


AD-A070  093 

HMD  A^TPTPn 

2^2 

JV&0093 


NAVAL  POSTGRADUATE  SCHOOL  MONTEREY  CA  F/G  9/2 

athena:  a system  to  interactively  analyze  large  scale  OPTIMIZAT— ETC(U) 

MAR  79  P I GALATAS 


7-79 


OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

>*■  >r  *-oo  oo  ooooo^ -<-< -4  -4  cm  cm  <\j  <m  <\i  cm  (\i  cm  (MCMrnmrorcifnrncor'ir'V’i 

OOOOOOOOOOOOOOOQOOOOOOOQQOOOOOOOOQOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOQOOOOOOOOOOOOOOO 

co<&cQctatatatatata:ctacat  acatatatatctotctatotctotcxacac  ctctatatocotctatatctatctatacat  otatotatat 
a.eccceL.ecce.ecci.acefcccc.cceccLaccCecctcCecaceccceccccCaccccCccacaCecccac&acaracatccataccLcraCac 
ft  ft  ft  njujuitijUi»iuiWimijtiHij>uuuij‘Muj‘i<u»uiuuJai«»umi>miiitjmujmuuiuuJtiitiiUJujm>miJi11uiUJ 


***** 

(ft 

» 

* 

— 

# 

z 

* 

>»• 

* 

u 

* 

Ift 

* 

ft— 

• 

— 

* 

»- 

* 

r» 

* 

3 

# 

in 

* 

o 

* 

— 

# 

UJ 

* 

/ 

r» 

* 

o 

* 

in 

ft— 

• 

* 

X 

* 

— 

— 

ft— 

o 

* 

Ui 

* 

r- 

a 

— 

-J 

* 

* 

ift 

mi 

o 

UJ 

* 

at 

* 

— 

UJ 

3 

»— 

* 

o 

* 

«• 

r- 

— 

ft— 

UJ 

u. 

* 

* 

at 

■ft 

O 

lift 

— • 

* 

X 

* 

UJ 

— 

-1 

(J. 

z 

# 

< 

* 

i- 

r— 

UJ 

z 

a 

# 

y~ 

* 

« 

ift 

— * 

o 

z 

— 

* 

z 

* 

X 

— 

u. 

ft— 

o 

K 

* 

>• 

* 

i— • 

I— 

ft— 

— 

# 

vt 

* 

— • 

in 

z 

mm 

1- 

O 

* 

* 

— 

o 

a 

— 4 

z 

* 

at 

* 

UJ 

p- 

mm 

z 

a 

o 

# 

o 

* 

X 

a 

ift 

\- 

o 

z 

o 

* 

u. 

* 

UJ 

— 

mm 

o 

c 

» 

» 

A 

a 

UJ 

r— 

O 

o 

z 

* 

co 

* 

* 

z 

o 

in 

Z 

z 

— ft 

# 

UJ 

* 

mm 

o 

mm 

4f 

•» 

o 

ft— 

z 

* 

o 

* 

m 

UI 

m 

a. 

<o 

o 

-4 

to 

* 

< 

* 

* 

h- 

mm 

co 

in 

IS) 

ft— 

* 

l/l 

* 

* 

a. 

O 

z 

ft— 

at 

oo 

* 

IS) 

• 

* 

< 

o 

o 

«— 

■o 

ft— 

IS) 

UI 

UJ 

* 

UI 

* 

o 

r» 

z 

• 

Ift 

Ui 

i— 

X 

* 

X 

* 

l_> 

— 

mm 

O 

— 

m 

z 

-4 

i— 

# 

* 

at 

< 

o 

• 

at 

— J 

ftO 

— 

1- 

X 

z 

* 

to 

* 

o 

o 

o 

•— 

o 

UJ 

Ift 

at 

z 

ft— 

UI 

# 

1- 

* 

at 

to 

-o 

-1 

• 

ft— 

— 

5 

UI 

-1 

at 

# 

Z 

# 

at 

•ft 

UJ 

UI 

u. 

•o 

u. 

at 

UJ 

< 

* 

ft— 

* 

UJ 

o 

— • 

1— 

p- 

Ift 

• 

4f 

o 

a. 

* 

at 

* 

o* 

> 

o 

u. 

UJ 

Ul 

1- 

ft. 

m 

a 

# 

a. 

* 

O' 

at 

1ft 

_I 

-J 

o 

o 

UJ 

i— 

* 

# 

0* 

o 

UJ 

— 

UI 

(M 

a. 

a. 

UJ 

Ift 

o 

H- 

o 

X 

# 

* 

X 

*H 

3 

o 

a. 

<N 

z 

X 

mi 

«» 

at 

UL 

< 

o 

» 

at 

* 

-'O 

< 

a 

o 

> 

o 

o 

UJ 

Ift 

C 

UJ 

a. 

ft— 

* 

O 

* 

ot»- 

V— 

c 

(ft 

b- 

O 

u 

o 

IS) 

Ift 

3 

mi 

IS) 

at 

* 

at 

* 

Ui 

z 

K 

X 

•ft 

1- 

z 

z 

ft. 

* 

at 

* 

— o 

>> 

z 

o 

o 

ft— 

—ft 

a 

ft* 

O 

o 

o 

u> 

# 

Ui 

* 

'■'O 

<S) 

o 

O 

< 

o 

*— 

o 

mm 

Ift 

z 

z 

z 

z 

* 

* 

at 

o 

o 

-J 

(ft 

-J 

o 

>- 

> 

-1 

•ft 

—4 

ft— 

— 

-— 

* 

* 

a— 

#H 

CO 

•ft 

<1 

at 

nr 

(ft 

IS) 

CO 

co 

co 

* 

UJ 

# 

ato 

« 

m 

o 

> 

UJ 

UJ 

> 

Ift 

IS) 

IS) 

IS) 

CO 

* 

z 

* 

ato—* 

oo c 

o 

o 

o 

z 

•M 

3 

3 

Z 

— 

mm 

mm 

— 

»— 

* 

— 

* 

UJOO* 

oai 

• 

z 

CM— — 

—U 

— O 

(M 

—X 

—X 

—X 

— X 

* 

1— 

* 

— c 

1 

ph*h 

UJ 

M4* 

0-4- 

CM- 

-4— 

Ift 

ft— — 

(M» 

fO- 

*Tm 

* 

3 

* 

ui  *o 

1 

z- 

^ •* 

oo  • 

UJO  - 

O - 

o - 

— 

o - 

o - 

o - 

o - 

* 

O 

* 

ZHhX^Q 

•— «x 

0— X 

•<MX 

(MX 

rftX 

(M 

Ift  x 

IftX 

IftX 

Iftx 

* 

at 

.* 

—o  xftuio 

X 

•4ft 

pH 

•4ft 

ft. 

•4ft 

44ft 

•4ft 

(ft 

•4ft 

-Ift 

•4ft 

•4ft 

*+  * COtO#  I—  •■O— •’■"X  UJ-O—  — '"O'"*  _Jw3'»  >0— • -O— » — a.  O—  -O'—  >0— - -O'— 

-Z  * Sot*  3a-H U H Q— »-Z  M>2W»h2'*hr-t-Z  _l~ t-Z'-l-Z—t-Z—V-Z 

• at  * coO*  ouiuj.<xa-Ozui«atoui<atXui<atuj«iu:uj<atouiuKatuKctui4ratur«at 

«3  * at*  OChkIUJJ  « Xr*-x3t-ID»-tl-T3Ki3MDh>Z3 

*-a*  at#  aa-.^atouia:'-*— oth-  >— at*-— —ati— •— at  H—at  i-  -4— at  i— at  »—oc»-*-*<i£F- 
uiuiz*  ui*  _ni_ a. o z Xuju. at f-vut) of  ouju-ttCJULiixo^ocoujo  -atom  at  c~  uiqcouj  atcr  tu 
> at  ui*  * v)i-i2u.MMM>i3U.a:o3EU.a'>->3u.i]t2u.ac3u.aij'*>2u.(XZuuxzu.a3iiix 

* * * I 

***** 

o 

O 0»-  o CM  O-*  a ^ CM  CC>  .$■ 

O OOO  O O (MO  OO  O (MO  (ftQ  *0  XIO 

OUOUOO  —I  -4  --ft---  CM  <M  CM  CM  Cftm  ift  iftlft  Iftlft  Ift  Ift  Iftin 


(ft  •* 

*o  xio 

iftlft  iftlft 


j 

I 


i 


ooooooooooooooooooooooooooooooooooooooooo 

^<r<t^tAin>AuMnuM<MAtfMn'0'0<0'0<0O'044'0NOoooooooo^'4'4>4H>4 
OOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOO 
of  of  of  of  a:  at  <x  of  of  of  of  oc  of  of  of  of  cfafatataraf  afofafx  ;z  zz  iriinii  m 
acocoeoctf  ocb:oc  ocococococ  ot  oca  ecocococ  of  oco£ of  oc  1-1 

UjLULUUJUlUIUlUJUJCUUJUJCUUJLJjUlmUIUJLUUjUJUjUllUl— |— l~|—l-  t— H— I — I— I— »—  I — 


***** 

* 

* 

* 

* 

•» 

* 

* 

a 

* 

-j  * 

-1 

* 

< * 

— 

UJ 

* 

3 » 

m 

■4 

4— 

* 

t-  * 

a 

LU 

— 

* 

Of  * 

-i 

a 

* 

— ' * 

UJ 

z 

UJ 

* 

> * 

44 

o 

4% 

af 

* 

* 

U. 

— 

44 

* 

Ul  * 

m 

1- 

UJ 

3 

* 

X * 

z 

44 

o 

3 

* 

e-  * 

m 

a 

a 

o 

Ul 

» 

* 

m 

4— 

z 

u 

af 

* 

CO  * 

Q 

1- 

o 

* 

o * 

r 

44 

o 

(/) 

z 

* 

z * 

a 

3 

c 

* 

u * 

— 

z 

z 

t- 

X 

* 

o * 

m 

o 

44 

< 

1- 

* 

UJ  * 

•» 

o 

H- 

* 

co  * 

m 

a 

«/» 

«/> 

* 

* 

m 

z 

o 

L/l 

* 

z » 

oc 

— 

.J 

o 

UJ 

* 

-«  * 

o 

UJ 

44 

-J 

* 

* 

— 

m 

Of 

Of 

* 

UJ  •* 

m 

t/) 

o 

< 

< 

* 

X-J* 

3 

1- 

af 

> 

1- 

* 

— -1* 

oc 

1- 

< 

a 

z 

< 

* 

»-<* 

o 

< 

Of 

LU 

CJ 

* 

o* 

1- 

►* 

UJ 

* 

UJ  * 

<1 

</) 

a. 

a 

1 

1 

* 

IH* 

of 

O 

z 

m 

* 

>—«/>* 

UJ 

Of 

< 

a 

<r 

< 

» 

<* 

a. 

o 

-J 

af 

-j 

1- 

1— 

* 

CO-J* 

a 

LU 

< 

UJ 

LU 

< 

< 

» 

1-  » 

z 

CL 

•• 

a 

a 

* 

ZUJ* 

-j 

a 

o 

a 

UL 

» 

— X* 

< 

z 

— * 

o 

1- 

i- 

* 

afi-* 

o 

< 

»- 

i— 

1- 

o 

3 

3 

* 

CL  * 

44 

Of 

1 

< 

«/> 

z 

o* 

CL 

a 

* 

UJ* 

o 

UJ 

ifi'O 

-J 

af 

44 

z 

z 

» 

o* 

CJ 

Q. 

UJ 

44 

of 

o 

44 

4— 

* 

HZ* 

-J 

o 

oo 

Of 

LU 

a. 

1— 

* 

UJ44* 

l-l- 

z 

Z 

* 

x«/>* 

Q 

a 

a 

a 

Q 

o 

44 

44 

* 

— * 

44 

44 

oo 

44 

44 

o 

* 

h-Q* 

-J 

-J 

Oo 

-1 

_ 1 

-J 

Of 

ac 

* 

UJ* 

< 

< 

< 

< 

< 

o 

c 

* 

CO* 

> 

> 

> 

> 

> 

44 

af 

Of 

* 

UJX* 

z 

—z 

(NJ-4 

z 

z 

o 

Of 

Of 

» 

z * 

♦ •* 

~l  1 1 

o— *UJ 

— UJ 

* 

—CO* 

to- 

■o- 

004. 

(V|. 

«4j» 

* 

»-<* 

O • 

o • 

LUUJO  - 

O • 

o • 

tO  •» 

o • 

* 

3X* 

mx 

inx 

• <OX 

OX 

t»X 

aioox 

o*x 

* 

O * 

•an 

•4ft 

0.0. 

•Hf* 

•4TI 

•jn 

z 

•4ft 

•Vi 

* 

OfLU* 

«a— » 

«o— 

*<o«« 

-o— 

» 

COZ* 

— *-Z— H-rrUJUJ 

-H2 

'-♦“Z^-ZOf—l-Z 

kz 

* 

3«* 

ui<a;UJ<a'XXliJ<a:Uj<a:uj<afUJuj<f  of  LU-^a. 

* 

COX* 

I-X3I-X3-H 

I-I5HX3 

KXD«4»-X3H-X3 

* 

CJ* 

— of  1— — <Of  l- 

-4OCL-—0CI-— OCl. 

. 44  44  Of  »- 44  Of  1-0* 

<* 

acoaia:oiuu.iLi(roujGcoiuQcau 

HUcCOuiOCUUlZ* 

X* 

XU-otZu-Qd-n-" 

SlUOf  XlUOC-*U.<*44XlUOC.*lUOtUJ* 

* 

* 

* 

***** 

CO 

Q 


O 


co 


-r 

GO 

u. 


II 

> 

of 

UJ 

3 

a 

af 

O 


UJ 


z 

c 


uj  i- 

X • 3 

Qti-i— O t_) 

LUI-XO  -JUJ 

X <4-00  UJX 

— -*0  lU 

h-O-N  — 


-^NUJ  O • 

LUXO^X  ox 
z»-_jin«  —o 
M1-U— HU  — » 
t-  XX  1 Ul-Ow 
3r*'i-ow-vZ 
Oc  "-uj  h cu<af 
OCX-J'I  </’LU*“X3 
a>T_JO  II  x— ocH-a 

_j(-.<a,uj_ii-iocf— aiz 
V>UUV)UI|-  xu.  Of  UJ 


-O 

o 

pH 

CM 

0-4 

o» 

0-4 

o 

0(3 

r*-o 

o 

o 

—o 

oo 

0* 

o 

oo 

o 

ITLLfL 

inuo 

4) 

<o 

o<o 

r-r» 

oc 

CO 

o»o 

UUUoOU 

-4 

— 


97 


OOOOQOOO 

oooooooo 

oooooooo 

UJUiUJUJUIUMUIIJ 

aacKasiucac 


OOOOOO OOOOOOOO OOOOOOOO OOOOOOOO oooooooo 

0>0— (Ncn'Zin'Of'-oO'O— <Nfn'4-m>of'-aoa'0— <<Mm^insor-tf3a'0— <M<r''*-Ln"0 
On*— eg  <MfMnj(M  cm  cm  <m<mc\i  men  fnmmcrimmfn  m4'*- <4-n4- 4- 
OO OOOOO OOOO OOO OOOO OOO OOOOO OOOO oooooooo 
OOOOO^OOO^OO^OOOOOOOOOOOOOO^OOOOOOOOOO 

“ *11111111  til  l**‘IHIII“‘“  *11  ll“1IHM'^IU“  *11111  l‘“lU1H““““  ““II  l'“1IHHlllIIIILHf  Ml  1“  ““II I 
acaca.<*-afof  at  <x  at  0.0.  acoc  ot  a- a.  of  of  qc  at  tree  at  a.  of  of  of  a.  of  acac  at  of  oca.  a.  at  a: 


* 

#0 

*ac 

*4 

#0 

*z 

* 4 
*»- 
#«/> 
« 

«o 

#»- 

#2* 

# — 
* 

*=> 

* a 
*K 
*3 
#0 

* 

* w> 

* CL 

* T 


» 

r- 

# 

» 

*■4 

• 

V 

N 

* 

• 

* 

» 

«k 

• 

* 

• a 

» 

z 

__  s 

» 

UJ* 

X 

» 

m m 

» 

» 

m 

# 

1 

0 

* 

• 

h- 

r- 

» 

• «k 

< 

* 

. * 

* H 

i/> 

M 

UJ  * 

< 

•» 

-> 

a.  * 

'OH* 

•» 

4 * 

• «/> 

CM 

•i-  » 

M 

•» 

-> 

X 

(/1Z 

Nil  ,| 

«/>o 


*0  azz 

* Of  4—i|!j 

*<  y-  I 

*CJ  LU*- 


» 

* 

* 

* 

* 

* 


UJ-  » 

*r*X 
7.  3 
4 *Z 

03  - 


— O 

UJ—  CT 
*4  K 
44 


«/) 


*«— 

* 

X-  0 

z—  c 

•» 

* i-Z  u-a: 

* 

» UJ 

— - 0 

— » 

* t/)UJ«/3  0 

# 

!-—</) 

-X 

eg 

* xauju. 

* 

4 — — 

Onj  — 

rg 

*LUI-T»_ 

* 

|— 

4—  in 

m 

— — 

* X«  <UJ 

* 

in-  </i4 

_i  in  a 

C 

II 

* i—  u.— -J 

* 

— CL  — 

• X 

0 

1— 

00 

I—# 

* OQm 

* 

— .X  . 

O 

— <MO  • 

1- 

H-l— 

•» 

*KX  <U. 

* 

H 

O' 4 (MO 

O 

•-* 

♦ aciui-X 

» 

— »z  * 

O'  » UJO' 

c 

O 

CO 

♦ UJH-OOCI- 

* 

U_-  MO 

0 

» xc  *0 

0 

00 

# >maujo 

# 

-r  xco 

i- 

onji-au 

•— 

UJ 

*Z>»-»-a. 

* 

o«_>o  » - 

Z 40 

N— 

X 

■— »— 

T 

♦O W3ZZ 

* 

CMK-  1-0 

0 

UJ>tC-jl- 

z 

Z 

cnui 

* O c— — 

* 

— »M(/lO 

0 

•40  • 

mm 

4 

• • 

H 

* of 

* 

4— UJ— O 

0«M  0^0 

X 

-J 

l-UJ 

W< 



•* 

-O  - -gD 

— 

m —00 

• 

CD 

_iZ 

— 

c 

0 

* hlL 

* 

— r*.XX— 

CO  K 

II  XI-  • 

UJX 

• 

• • 

1— 

— e- 

* — -IH'J 

» 

IM— Zo— 

4 U 

<*ini_iX— 

z* 

oz 

> i — 

w 

0 •* 

♦ 0CH-OOO 

# 

— Z4ZOJ 

_J— UJ 

of  njj3l- 

•4 

UJ— 1 

•— 

u. 

0 

Oeg 

*S<800 

* 

UJ—  — — 

'Tin 

UJ<4 'WZl/l 

— — 1 

•X 

of  1 

z 

0 

♦ UJXU.U.LL 

# 

*X_JCQ  *UJ 

— 4i— 

»<»■  II  II  ■! 

■4-CD 

'*■—  It 

O'* 

0 

» •» 

* Of  Of— (MO 

* 

4 -*-_J 

O * • 

O • • • • 

in— 11  -j-— 0— 

•— 

-Ol- 

— z 

* OOOO 

* 

OQZruU.  <_>*-• 

OxUJt-OXOOo— 

4* 

-14 

*-«< 

♦ ZU.ht-1- 

*_JO  * ZUJU. 

— Zujcm— UJUJUJ  + — >t*— x 1 

uj  §Zuj«»  rg 

* 4 U.U.U.  *0  0C0COU3  O - -« ..  - _ . . 

*«»-  # f-Zujiu*— *uj  m — *-co  11—  i-mfloaauj— z*  — ->z  + ZoZ4->+zuj— z— »- 

* 03UJujuu  *o:hOU  Za.  o— <<«/>•—  <<<<z  — j — Xa~  •—  »x«-uj< 

* oajjj  * o«/»ujuj«— o<m  11  orJzazj>ij  11  — -1— -j*  cn— — *-*-x 

*CCZ“*— — * II  V-40t>-C)4af.~— ►-  „z—  — Z z— « Zz— ZZ»"OC 

* U.MU.U.U.  * tozz<r<ruiu.4aiujCu.a:ujau.u.u.ujovi.N-i  « cu»— cou.il  » c— o‘*-"*Oeeo 

* *0  •—>—  qoohh XtfU.^zoeu.'^— xo— 

* * UJf- 


»»***#**  XOC 

LUO 


UO<JUijOUUVN 


o 

00 


o 

OOO 

<Mcn<M 


egin 


o 

o 

in 


OOOOOOOOOOOOOOOO 

C0C>O— rJov*  ir\0f»«  c»o— eg 


OOOOOOOOOOOOOOOO 
-ZXx-KZZZZZSXXZZZZ 
UJUJUJUJUUUUJUJUJUJUJUJ  LUUJUJUJ 
QCOCQCQLOLCLCLQC.CLqlOLCLCCCLclSX. 


■t^^tniniruntninininin  10000 

OOOOOOOOOOOOOOOO 


eg 

M 


a 

© 


e— 


a. 

o 


o 

2 


</)X  I/) 

30  3 

0-4  o 
a » ac 
Zm  Z 


CL 

o 


o 

«_> 

z 

— 

to 


a 


jok 

ooo 


OO  1-0 

oz— co- 


rn 

>0 

(O 

CL 

Z 


in 

fM 

V/— • 

a eg 
Z h 
—z 

H IU 

aa 

ui  » 
«'»«> 
II  m 


o 

o 

■r 

0 

u 


Ooo 

lu* 

"a! 
* - 
—© 
ii « 
a n 
oo -j 
— o 

OUi 
•flC 
WJ 
— — 
■goo 
Otou. 
-Oo.  M 


0 II 
>ai 

-eg 
■J'— 

1 tO  _ 

O * 0.0  II  U. 

<3_i  » lUHoCO 

'tCDT  LUUJUJUJ 

f*)  -a.  *eJtoaC 

l»<0  — It  — 

h3<  3'0_|  II 

— Hi-  LUXCCO 

rrw  -z-j>o 
3“-  •■*— m -o 
-0—0  M •©  • 
QUJin^CLOOQC 

_|OC(7'tO«0®^0 

c— — II  (NU. 
» h toao-j  it  a. 
a. co  a h •ci- 


ac-om  0+Oi-r-O^ 

2 • » -to©—  -0«  gt 

I <3<o  -<r-o 

0*“-  — — O — -egUJUJ 
coiueg—  • SCO  II  - O'— 3 j 


•-  n » -<n 
Ov)OJ<OlSOO 
QhOO-ILQ  - 
-I  > *M  — 
—to—  — IT— -J 

I . _ oo-oo>u.o«n 

onuj<  — mu  — uj<— u.  QXQmooQ  * 

i-_it-x— O1-1-0Q1-XI-  a.  u.  h u-m—tuu.*- 
c— oc  »<o—  <— oczoaa— ujegm  » cetr  k 

OO«O<UJ»-0COUJ0£OaZ»-ZO*O  ti  ui-oj 

©Z3u— oe— zoflC3u>uuj«ouji-<»-»-o  d huj 

U.2U.«4 <tOU-oD 
•to  izau 


9> 

O* 


o 

o 

0 


o 

M 


OOC3WQOJ 

o © o 


LIST  OF  REFERENCES 


-1 


1.  Aho,  A.V.  and  Ullman,  J.D.,  Principles  of  Compiler 
Design/  Addison-Wesley , 1977. 

2.  Bradley,  G.H.,  Brown,  G.G.  and  Graves,  G.W.,  Preprocess inng 
of^Large  Scale  Linear  Programs  (in  preparation) , March 

3.  Brown,  G.  and  Graves,  G. , XS  - An  Experimental  System  for 
LARGE  SCALE  MIXED  INTEGER  OPTIMIZATION  with  Elastic 
Programming,  National  ORSA/TIMS  convention.  Las  Vegas, 
Navada,  Nov.  17,  1975. 

4.  International  Business  Machines  Inc.,  Mathematical 
Programming  System/ 3 60  Version  2,  Linear  and  Separable 
Programming  ~ User's  Manual,  1971. 


INITIAL  DISTRIBUTION  LIST 


No.  Copies 
2 


Defense  Documentation  Center 
Cameron  Station 
Alexandria,  Virginia  22314 


Library,  Code  0142  2 

Naval  Postgraduate  School 
Monterey,  California  93940 

Department  Chairman , Code  55  2 

Department  of  Operations  Research 
Naval  Postgraduate  School 
Monterey,  California  93940 

Department  Chairman,  Code  52  2 

Department  of  Computer  Science 
Naval  Postgraduate  School 
Monterey,  California  93940 

Professor  Gordon  Bradley,  Code  52BZ  2 

Naval  Postgraduate  School 
Monterey,  California  93940 

Professor  Gerald  Brown,  Code  55BW  1 

Naval  Postgraduate  School 
Monterey,  California  93940 

Greek  Army  Headquarters  2 

Department  of  Research  and  Design 
Holargos,  Athens,  GREECE 

Captain  Panagiotis  I.  Galatas  3 

Alketou  19 , Pagrati 
Athens  506,  GREECE 

Professor  Glenn  W.  Graves  1 

Graduate  School  of  Management 

University  of  California 

Los  Angeles,  California  90024 


101 


